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On June 13, 1989, The Antenna 
Specialists Co. was granted U.S. patent 
No. 4,839,660 for the basic technology 
behind our “On-Glass”™ 800MHz 
antennas. 

It's no small wonder, The patent is the 
result of cellular antenna research started 
by A/S 16 years ago. 

Working with Bell Laboratories, we 
developed the specifications and 
configurations for all three basic: 
antenna designs that exist todz 
timeless technology behir 


helped us deliver over two million cellular 
antennas, more than all other 
manufacturers combined. 

That display of customer loyalty is due 
also to our constant attention to critical 
details. For example, new components 
specially resistant to corrosion and noise- 
generating vibrations, superior contacts 

and mountings, even special cable and 


ou with the best 
ir antennas. 
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a landmark new f 


A Member of The Allen Group Inc 


Send for your free copy of 

“THE BOOK” on cellular antennas. 
Helps youchoose 

from over 40A/S_ > 

models — the “a 
most extensive, 
highest-value 
line in the 
industry. 


os Of Guatty 


\ ‘ the antenna specialists co. 


30500 Bruce Industrial Parkway * Cleveland, OH 44139-3996 


TEL NO: 216/349-8400 * TLX NO: 4332133 


we’ re the specialists in the whole chain of RF command. 


SITE MANAGEMENT SERVICES ¢ TRANSMITTER SITE ACCESSORIES @ CELL EXTENUERS « FIXED STATION CELLULAR PHONE SYSTEMS « COMMUNICATION ANTENNAS 
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Novel cellular antennas 
offer mounting options 
Don Bishop 

With odd-sounding names such as 
serpentine array and directional 
discontinuity ring radiator, two 
new cellular mobile antennas use 
quite different technology from 
whips—and each other, 


Cellular test equipment 
roundup 
Nine manufacturers make full- 


featured cellular mobile telephone | 


Specifications 
form make 


test equipment. 
listed in tabular 
comparisons easy. 


- Controlling interference at 
communications sites 
Al Dolgosh and Ron Jakubowski, 
Antenna Specialists 
Part 2—Intermod and noise are 
poisons that spread slowly 
through a poorly managed radio 
communications site. Eventually, 
only users who tolerate degraded 
service remain. Growth stops. 


How to design and use 
radiating cable systems 


Udo Bode, Cablewave Systems 
Part 2—With proper planning, you 


can design radiating cable systems | 


for nearly any environment. 
Calculations help you to 
determine design constraints. In- 
cluded are installation suggestions 
and cable selection methods. 


On the cover: Three cellular telephone antennas 
offer no-hole mounting options. From left: A 
Decal serpentine array antenna, an Untenna 
directional discontinuity ring radiator antenna and 
an On-Glass whip antenna. Turn to page 10 to read 
details about the two newest types. 


Performance standards 
detail test procedures 


Lawrence K. Eliason, Law 
Enforcement Standards 
Laboratory 

The federal government offers 
detailed procedures for equipment 
testing and specifications for 
equipment procurement: 


departments 


_ Editorial 
Letters to the editor 
News 

_ ACT update 
Regulating technology 
New products 
Literature 

- Feedback 

People 
Calendar 
Classified ads 


Ad index/hotline 


Find advertisers quickly. 


- What do you think? 


©1990 Mobile Radio Technology (ISSN 0745- 
7626) is published monthly for free to qualified 
individuals by Intertec Publishing Corporation, 
9221 Quivira Road, Overland Park, KS 66215. 
Second-class postage paid at Shawnee Mission, 
KS, and additional mailing offices. 
POSTMASTER: Send address change to 
MOBILE RADIO TECHNOLOGY, PO. Box 
12960, Overland Park, KS 66212. 


Response Signalling... 


eS, 
ites 


> f 
=“ 


i 


se i cit . > 


Model 364 AW 
DTMF Multifunction 
Decader/Monitor/Controtter 


» AUTOMATIC VERIFICATION 
audible handshake indicates 
completed or aborted functions 


» EASY STATUS INTERROGATION * MICROPROCESSOR FLEXIBILITY 
a touch-tone pad, voice channel wide range of available controls 
and your ear is all you need (latched, timed, momentary, interlocked, etc.) 

>» SYSTEM MONITORING * STRAIGHTFORWARD USER SELECTION 
audible alarms will automatically complete manual with tutorial, demo set-up 
signal critical conditions and helpful systems feedback 
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ditorial 


An idea whose time has not yet come 


Some private radio license applicants, 
service representatives, equipment deal- 
ers and consultants want to bypass fre- 
quency coordinators and send applica- 

“tions straight to the FCC. Proposed 
“direct access” regulation to allow that 
procedure has passed the first stage of 
consideration: the submission to the 
FCC of public comments and replies to 
those comments. 

Frequency coordinators who handle 
the most applications see the proposal, 
PR Docket 88-548, as a loose thread 
that may unravel effective spectrum 
management, The FCC has given fre- 
quency coordinators the responsibility 
of choosing frequencies for license ap- 
plicants, frequencies that the coordina- 
tors believe will result in the least in- 
terference and the most efficient 
spectrum use. 

Radio users, service reps, dealers and 
consultants who feel restricted, mistreat- 
ed and overcharged by frequency coor- 
dinators see direct access as a boon—a 
way to speed licensing and avoid fees 
charged for coordination. 

Most private radio channels are 
shared by many licensees. Channel oc- 
cupancy is highest where population is 
greatest. With business and industrial 
channels, the best that frequency coor- 
dinators can do Is to load channels more 
or less equally. Whether their efforts re- 
sult in equal channel loading is a mat- 
ter of opinion. 

With public safety channels, frequen- 
cy coordinators add risks to communi- 
cations related to the safety of life and 
property to the channel-congestion 
equation, 


The direct access procedure may 
threaten the usefulness of radio commu- 
nications. Direct access supporters say 
they can do a better job of finding their 
customers the best frequencies, and do 
it cheaper, than frequency coordinators 
can. Opponents say some who would 
use direct access want to activate radio 
systems on frequencies where they 
would cause interference, just for the 
sake of equipment sales and without re- 
gard for their customers or existing 
users. 

Here are some typical opinions we 
hear: 

® Negative opinion #1: Some licens- 
ees, service reps. dealers and consult- 
ants who support direct access have no 
regard for existing users and little regard 
for their customers. All they want is to 
put new users on the air quickly, and no- 
body will be able to resolve interference 
that results. 

® Positive opinion #1: Licensees, serv- 
ice reps. dealers and consultants who 
want to use direct access are prepared 
to make a diligent analysis of co-channel 
users or to monitor potential frequency 
selections so carefully that they can 
make better recommendations than fre- 
quency coordinators do, and for less 
money. 

© Negative opinion #2: Frequency 
coordinators are price-gougers who do 
not earn the moncy paid them and 
whose recommended frequencies are no 
better selected than if they were picked 
at random. 

® Positive opinion #2: Frequency 
coordinators have no vested interest in 
equipment or engineering project sales. 
Most are trade associations that repre- 
sent users they serve as frequency coor- 
dinators, so they are motivated to 
recommend frequencies with the lowest 
potential for interference. 


Conditional licensing 

The FCC already has announced 
plans to let some users activate their ra- 
dios before processing their applica- 
tions. Called “conditional licensing.” 
the program has some limitations. Basi- 
cally, it lets new two-way radio users be- 
gin operation when their applications 
have been frequency-coordinated and 
sent to the commission, 

If the user exercises the direct access 


procedure, operations might commence 
as soon as the application is sent to the 
FCC. Resolving interference that could 
result from such activations, whether 
well planned or not, would be formida- 
ble. Such activations would not immedi- 
ately be reflected in the database. The 
risk of poor frequency coordinations 
would increase. 

We know a few direct access support- 
ers are unscrupulous. There may be 
more. We are not saying most direct ac- 
cess supporters have dark motives. 

But the few who simply do not care 
how much interference new systems 
they sell may cause or receive could use 
direct access to activate users on chan- 
nels where conflicts are certain. Such 
actions, especially in urban areas, could 
degrade spectrum management enough 
to limit the usefulness of radio commu- 
nication to business, industrial and pub- 
lic safety users who rely on it. 

Direct access is not a worthwhile idea 
in the form presented by the FCC. 

—Don Bishop 
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transcrypt 


NEW TECHNOLOGY FOR TODAY’S RADIOS 


Nobody scrambles better 


When you need voice 
privacy, Transcrypt has 
the system for you. And 
nobody does it better! 


Full Range. From the 
reliable SC-400 to the amazing 
SC-460 computer controlled 
system, nothing else even comes 
close. 


Performance. Transcrypt 
customers enjoy voice quality and 
radio performance unmatched by 
any other system. 


Installation. Transcrypt can 
fit virtually any radio—mobile, 
portable, or base unit— with 
simple, easy-to-follow instructions. 
We support over 400 models from 
42 different manufacturers and 
are adding new ones every day. 


“PRIVATE” thoughts from 
Transcrypt customers: 


“Perfect...on demonstrations the 
scramblers sell themselves...real high 
quality....” (Dealer in Kentucky) 


“Working very well...now every police 
officer wants the extra security...a real 
nice security addition to our system....” 
(Police Department in Kansas) 


“Nothing but good and great things to 
say...they work beautifully...we'd love to 


tell others about them...they’re great!” 
(Police Department in Washington 
state) 


“Excellent field support...Audio quality 
is better than any other scrambler we 
have had experience with. We have no 
complaints.” (Dealer in lowa) 


“at first | thought the scramblers were 
not working at all because the audio 
recovery was perfect.” (Motorola user 
in Tennessee) 


Each postage-stamp-sized Transcrypt 
CVP™ controlier is equipped with a 
powerful Motorola microprocessor. 


Satisfaction. Transcrypt is 
responsive to customer needs and 
provides fast, efficient service. 


Crypto Voice Plus™, 
Transcrypt’s exclusive CVP, 
provides outstanding features and 
capabilities not found in any other 
system. 


SC-400 Reliable voice privacy 
«4 codes inversion 
SC-440 CVP I medium privacy 
* 256 codes 
SC-450 CVP II high privacy 
4096 codes 
SC-460 CVP III very high 
privacy 
* Over 100 billion codes 
* ANI, Unit Status 
* Radio Emergency, 
Radio Kill 
*Computer Aided 
Dispatch 


Transcrypt modules installed in Motorola, 
King and Icom portables. 


Transcrypt scrambles to bring you peace of mind. 
A Toll-Free call is all it takes, 
Most orders shipped within 48 hours. 


Toll-Free (800) 228-0226 
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L etters to the editor 


Qualified technicians: 

The old saw-again-about the lack of 
qualified radio service technicians (or 
electronic service technicians in 
general): 

(1) It would appear that most service 
agencies want something for nothing— 
qualified people to walk in the door, 
prepared to work. without having to in- 
vest any moncy or time in training. 

(2) The very fack of qualified people 
in this field may be laid directly at the 
fect of people running and making good 
money in this industry: owner- 
operators. These operators have done 
litle to glorify the industry, to put the 
wage scales at a suitable level, or to 
make the vocation colorful and interest- 
ing. In a word, “radio people talk, but 
they seldom communicate, 

(3) There probably never will be 
enough interested technicians in the fu- 
ture, based on the general “lack of in- 
terest” in young people today. So, in- 
stead of the continual “talk.” why not 
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get prepared tor the future. 

(4) Young people today have little 
ability to communicate (read, write, 
speak). The possibility of on-the-job 
training further complicates the situa- 
tion due to the fact that many owners of 
small shops and service managers at 
large shops who would have the train- 
ing responsibility. have little ability to 
provide in-depth training when it is 
needed. 

(5) The intuitive ability to de-bug 
electronic gear is further buried due to 
the use of high-tech service gear that 
precludes the need to “think"’ and put 
two plus two together. 

(6) Electronics trade schools often no 
longer have any courses in radio com- 
munications technology. Young people 
think that solid-state chips and com- 
puters are “‘all there is.” There still is 
a need for some basic de theory instruc- 
tion that goes back to vacuum tube use 
and that provides a firm foundation for 
solid service techniques and an under- 
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standing of theory. 

(7) We in the industry support manu- 
facturers who have created some of the 
problems that lead to “unqualified serv- 
ice technicians.” We support manufac- 
turers of the Japanese “rice boxes.” 
Look at the service manuals. Listen to 
the lack of information available from 
service centers. What in hell was wrong 
with the decent service data provided 
with a GE-RCA-Motorola product? 
Could it also be that the new generations 
cannot communicate and do not know 
how to put together decent service data? 

(8) This industry has many “‘certifi- 
cation” programs. Where has the indus- 
try “put its money where its mouth is”’ 
and done anything of value to prompt 
formal educational programs? The com- 
puter industry and others in that area of 
technology do. The National Burglar 
and Fire Alarm Association has, as an 
example, formal technical programs. 

There was a time when many of the 
people in electronics. communications 
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Product 
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CES DTMF Encoding Microphones, Duplex Interconnect 


Handsets, and encoder pads for hand held 
radios, fully automatic Telephone 
Interconnects, and complete Community 
Radio Telephone Terminals with Call 
Accounting and Billing Facilities. CES is the 
undisputed leader in radio-telephone 
interconnect with a genuine commitment to 
dependability. We're large enough to supply 
your requirements, yet small enough to give 
you the personal service you deserve. Call 
our sales department today and let us help 
you maximize your radio system profits! 


ACI-35 Simplex Vox 
Contro! Station Interconnect 
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System Interconnect 


Make The RIGHT Connection 


Communications 3500 Remote Data 
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Winter Park, Florida 32792 
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Letters to the editor 


and what have you, were even licensed 
amateur radio people or had an interest 
in electronics as a hobby, or both, and 
they were the foundation of the indus- 
try 20 and 30 years ago. Today. those 
“interested” people believe that clec- 
tronics is “computers” and “chips.” 
Wonderful. That is not electronics. 
The solution is for those who are 
looking for qualified people to “stop 


talking and conununicare.” Tf those with 
the wherewithal in the industry cannot 
get the ideas across, enhance the posi- 
tion of “electronic service tech” as a vo- 
cation, then it is not the fault of that “un- 
available qualified technician” that we 
always hear about that scems to be float- 
ing around out there “*just out of reach.” 

If present-day products are support- 
ed and stay on course, pull the module 


u 


re 


jai 


CALL TOLL FREE 


1-800-526-393 
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48 HOUR 
EMERGENCY ORDERS 


are our specialty. Bomar delivers high 
performance crystals—on the 
double—when you need them. 
Technically speaking. our crystals are 
built rugged to last the life of the radio. 
And we guarantee it. Check us out 
Send us your order—and we'll turn it 
around on the double. 


201 Blackford Avenue 
Middlesex. N.J. 08846 
In N.J. Call 201-356-7787 


* TOLL FREE FAX: 


1-800-777-2197 


and send it to the service center. 

Let us stop blaming that errant “quali- 
fied service tech.” Let us assume the 
responsibility ourselves. pool the funds 
required. get into the educational sec- 
tor that will support the program and do 
something about it. 

Moreover, it might be time to make 
the military electronics educational 
process (and those poor souls who think 
they are really getting an education that 
will provide a job outside the military) 
aware of the fact that being able to serv- 
ice particular systems blindfolded does 
not an electronics technician make. 

If the publishers of journals such as 
yours were really interested in a serv- 
ice to the industry, there would be con- 
siderably more articles based on field 
service experience, rather than isolated 
manufacturers’ product descriptions. 

ff the shop owner and service man- 
ager made reading (such as evening 
homework) an employment require- 
ment, we might see some progress. Of 
course. how many young people can 
read today. 

/f some publications such as the Ryder 
and Sams series, which simply were 
“How To Service Land Mobile Radios” 
and “How To Service Marine Radio,” 
were updated. The broadcast industry 
has such manuals. The security indus- 
try has them. The sound and internal 
communications industry has them. 

Experienced, hands-on technical 
writers are few and far between in this 
day and age. And all the complainers 
writing the editors are too busy making 
a buck to want to help enhance the very 
industry that is their bread and butter. 

We will not get something for noth- 
ing. We get a return based on whal we 
put into it. 

Henry E. Rickels 
Comtron Services 
Muskegon, MI 
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The toughest problems to overcome 
are changes; new equipment; new li- 
censing procedures; and new technolo- 
gy. In other words, just “keeping up” 
with a changing field, which MRT great- 
ly assists us in doing! 

Vernon Miears 

President 

Southwestern Communications 
Brackettville, TX 
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A Phone, a PC and the P39 
Turn Idle Airtime into Money. 


Automatic overlay paging answers the phone, stores messages 
while your 2-way system is busy, and sends pages when the system 
is idle. It doesn’t step on your 2-way customers and it makes you 
money selling pages. It’s like found money. . .every month! 


It’s as simple as plugging our MX P39 Radiopaging Computer Card 
into an option slot of any IBM® PC or PC-compatible, where it 
stores voice and data messages for transmission during idle airtime. 


To plug in an MX P39 and more 
repeater profits, Call Toll Free: 


1-800-638-5577 


Cer 


MX P39 Radiopaging | - 
Computer Card 


RAG 


WAR 


SK 4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
g In North Carolina Call: (919) 744-5050 or FAX (919) 744-5054 
“ws — In Canada Call: Omni ® East/514-648-8432 © Central/416-841-6740 © West/403-291-9639 


IBM/Reg. TM International Business Machines Corp. 
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Novel cellular antennas 
offer mounting options 


With odd-sounding names such as serpentine array and directional 
discontinuity ring radiator, two new cellular mobile antennas use quite 
each other. 


different technology from whips—and 


By Don Bishop 
Editorial Director 


More cellular telephone users choose 
glass-mount whip antennas than any 
other. They opt for glass-mount whip 
antennas to avoid having holes cut 
through their vehicles” exteriors. 

Most glass-mount whip antennas rep- 
resent various forms of vertical cle- 
ments. including halfwave-over- 
halfwave and 5/8-wave-over- 
quarterwave collinear arrays. They are 
shaped like “pig-tails”” The curl is a 
phasing coil (not a loading coil) that 
connects the two straight elements and 
keeps radio energy that passes between 
them in phase. 

Two other antenna types, serpentine 
array and directional discontinuity ring 
radiator (DDRR), may be mounted 
without cutting holes.’ The DDRR may 
be mounted on a shelf below the rear 
window and covered with a hat or a tis- 
sue box to conceal it. It also may be 
mounted using a hole through the car 
body. The serpentine array normally is 
mounted on the inside of the windshield. 


Serpentine array 

The Decal serpentine array antenna 
developed by Antennas America, Arva- 
da, CO, takes the form of a 3" x 3” 
polystyrene film decal. The manufactur- 
er embeds a 1.5mm x 50mm copper 
strip about 15 inches long inside the 
polystyrene. The strip contains 12 half- 
wave elements that resonate at frequen- 
cies from 800MHz to 925MHz. The de- 
cal normally is mounted at the top 
center of a windshield. (See Figure | 
above.) 


ARRAY ANTENNA 


DECAL SERPENTINE # 


Figure 1. The Deca! serpentine array antenna mounts inside the windshield. 


The clements conform to a series-fed 
zig-zag pattern with ever-decreasing 
dimensions. They resemble a log peri- 
odie antenna whose element Ups con- 
nect on alternate ends, every other one. 
Inductances shift the phase 90° between 
cach serial element. (See Figure 2 on 
page 12.) 

The company’s chief scientist. Kevin 
Shoemaker. used a ladder network anal- 
ysis program to design the antenna. 
“The program ‘massaged’ the ladder 
network for the right resonant lengths.” 
Shoemaker said. “Space was a con- 
straint. I tried variations of compression 
and ended up with a periodic pattern 
that seemed to do the trick.” 

Shoemaker has been designing anten- 
nas since he was 18. His first designs 
were for amateur radio cubical quad, 
monopole and multiband yagi antennas. 
Later came antenna design work as a 
technical specialist at Ball Acrospace 
and as a senior design engineer at 
Martin-Marietta. At Colorado Univer- 


sity he taught rachoustronomy, “which 
is really my background.” he said. Oth- 
er federal agencies where Shoemaker 
worked include the National Center for 
Atmospheric Research, the National 
Oceanic and Atmospheric Administra- 
tion and the National Institute of Stan- 
dards and Technology (formerly the Na- 
tional Bureau of Standards). 

“We tested the serpentine array 
against the competition.” Shoemaker 
said. “Compared to five glass-mount 
antennas tested, it works better than four 
and is comparable to ane.” 

Shoemaker said the one-on-one test 
involved five car models, a serpentine 
array and the Hive glass-mount antennas. 
“We put each glass-mount antenna on 
each car and our antenna on each car. 
Using lab equipment. we tested signal 
strength and VSWR.” VSWR is voltage 
standing wave ratio, a measurement that 
reveals how closely matched are anten- 
naand teedline impedances. The closer 
the match, the better radio energy trans- 
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fers between them and the better the 
signal. 


Impedance matching 

The antenna uses a feedpoint circuit 
and a characteristic of window glass to 
match the impedances. The feedpoint 
circuit is a coaxial transition. “For lack 
of a better term, we cal] it a ‘co-planar 
transition, * Shoemaker said. ‘‘Addi- 
tionally, we use the window glass’ dic- 
lectric constant to load the antenna ele- 
ment.” VSWR varies slightly with 
different window thicknesses, but the 
manufacturer reports less than 2:1 
VSWR from 806MHz to 895MHz. The 
feedpoint circuit and window vlass both 
contribute to the antenna’s broadband 
characteristic, he said. 

Shoemaker said glass-mount antennas 
he measured have about 1.3:1 VSWR at 
a particular frequency and the VSWR 
rises to 2.5:1 at band edges. “It is typi- 
cal for a glass-mount antenna to have a 

Figure 2. The copper foil pattern inside a sample serpentine array antenna has 12 half- VSWR peak within the band. too,” he 
wave elements. The long element connects to the coaxial cable's center conductor, = gajd_ 


the short elements to the braid. This configuration was used in an early production 


; 2 To test signal strength, the five cars 
model and may not correspond with units currently on the market. ena SuEk Saas Se 


NEW Technology for Interconnect users from ISI 


AFX-3200 AUTOMATIC FX LINE SELECTOR 


DG wrencomect SPECIALISTS WC. 


AUTOMATIC TELEPHONE LINE SELECTORS - AFX 3200 & 3100 


FEATURES: The AFX-3200 enables multiple 
* Completely Automatic FX interconnects, as used in trunked radio 
Telephone Line Selection systems, to select one of four trunk lines, 
¢ Multi-channel Systems Can determined by the first three digits of the 
Share FX Lines telephone number dialed. One AFX-3200 and 
¢ One Local and Three FX one local line is required for each 
OE ECs interconnect. Any number of interconnects 
RE ePS CL eeCMe and AFX-3200s can share up to three FX 
Can Be Stored In Memory lines. 
* Handles Both Incoming and The AFX-3100 is similar to the 3200 but for 
Outgoing Calls single channel operation. 


Phone (407) 332-0533 ¢ Toll Free 800-633-3750 
1215 N. CR 427 ¢ Suite 105 ¢ Longwood, Florida 32750 


= 
M/ a= \NTERCONNECT 
(fA SPECIALISTS INC. FAX NO. (407) 332-4912 
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THE “A” TEAM HAS ARRIVED! 


The new 2955A and 2957A 
radio comms test sets. 


From the company that developed the world’s 
most popular radio communications test set 


comes the 2955A. It looks the same. It costs the _ 


same. It operates the same, but inside are 
new features: 


@ Digital Coded Squelch encode and decode 

@ DTMF encode and decode 

@ POCSAG pager testing, including 
alphanumeric 

@ Up to 33 tone sequences 

@ Waveform generator with Sine, Square, 
Sawtooth and Triangle waveforms 

@ Off-set level adjustment for test “cradles” 
or cables, couplers in the RF output 

@ +5dBm Signal Generator output level 

@ And more.. 


The two enhanced, independent, audio gener- 
ators, along with digital modulation capability, 
make this test set a real powerhouse when evalu- 
ating FSK NRZ digital tone systems. 


For the testing needs of the cellular industry, 
the 2957A continues to offer the diagnostic power 
of an engineering work station while retaining user 
friendly, pushbutton operation for entry level tech- 
nicians in the service shop. 


IBACK 


Don't forget the most comprehensive CRT dis- 
play available. Only the 2957A leaves no doubt 
about interrelated measurements. You view both 
the transmitter and receiver results simultane- 
ously. 2957A improvements include: 


@ Revert to DC power supply 
@ Improvements in the bus structure with 
additional tests available. 


For example, data and ST deviation measure- 
ments along with hook flash results and ST dura- 
tion (timing) information, are included as standard 
test routines available to bus users. 

What is the real bottom line? A proven cellular 
test set that continues to grow to meet the 
expanding needs of the industry. 


For users who need to test cellular or trunking 
radios with protocols of an international structure, 
the new Model 2960 offers the ability to select 
from up to six internally installed standards that 
include: 


m@ AMPS, TACS, NMT, and RC2000 Cellular 
formats (variants also available). 
@ Band III Trunking protocol 


For further details on the above products, or to 
join the Marconi Users Group (MUG), contact 
your local Marconi Representative or call direct 
(800) 233-2955; Fax: (201) 934-9229 or write: 
Marconi Instruments, Inc. 3 Pearl Court 
Allendale, NJ 07401 « (201) 934-9050 


Instruments 
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RESEARCH AND 
DEVELOPMENT 
BUILDING 


“ANTENNA 
FARM’ AREA 


——— —— APPROX. 0.75-1LE ———* [| 


FAR-FIELD 
TEST STAND 


Figure 3. The serpentine array antenna's emission pattern and gain were compared 
to a reference halfwave dipole 0.75-mile from laboratory equipment, as well as five glass- 
mount antennas mounted on five car models driven in a circle at approximately the 
same distance. 


ROCK SOLID PROFIT. 


The Scorpion Site Manager™ 
Message Accounting Systems for E.F. Johnson and Uniden Trunking Systems 


The foundation to building a higher profit margin begins with the Site Manager™ Message Accounting Controller, a 

powerlul business tool for effective management and operalion of your system. Operating with your office computer, the 

Site Manager™ provides complete remote site control. 

Site Manager Features. 

O Supports multiple systems at one site (] Remote vatidation/invalidalion (1 Remote software updates via telephone 

modems [J Stores up to 15,000 RIC calls [] Expandable tor RIC enhancements 0 Real Time Clock wibattery provides 

date/time stamp [1] 256K Accounting Memory (Bubble Memory or Battery Backed-up Stalic RAM). 

Airtime Billing Maximizes Profit. The Airtime Billing Package allows you the flexibility to sel up rate and 

charge tables for each dispatch and AIC channel, accumulate date from all of your sites, and put it all on one invoice! 
System Abuse Maximizes Profit. You know your customers are out there using up valuable 

airtime. Now you will be able to identity system abusers and charge them for their excessive use. 

Traffic Analysis Maximizes Profit. Detailed system analysis identifies busy times of the day and week and 

the heaviest users, allowing you to set up rate structures to manage system abuse and maximize loading. 

The Site Manager's rugged design and dependable operation were built for the future—to expand with your growing 

needs, today and tomorrow. 


A Sound Investment with a Solid Return. 


itt 
se MEP ION 
ROL TING 


The Scorpion Group, Inc, 
23902 FM 2978 


Tomball, TX 77375 
(713) 255-2246 
(800) 736-415] 

FAX: (713) 255-3322 


THE SITE MANAGER” 
MESSAGE ACCOUNTING CONTROLLER 
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each were driven in circles in an open 
field about three-quarters of a mile from 
lab equipment housed in the company’s 
headquarters. (See Figure 3 at the left.) 
The lab's chart recorder drew graphs of 
signal strengths received from the cars. 
“Scientifically or standard-wise, there 
was nothing to control the distance be- 
tween the car and the lab equipment.” 

Shoemaker reported these results: 
“There are more nulls and deeper nulls 
with the glass-mount antennas. The ser- 
pentine antenna tends to have fewer and 
shallower nulls, Its gain tends to in- 
crease 1dB toward the side of the car 
where it is mounted, but it generally has 
a hemispherical pattern.’ Shoemaker in- 
fers the hemispherical pattern from 
measurements made at 0° and 30° ele- 
vations. A radiation distribution plot, 
normally used to confirm a hemispher- 
ical pattern, was not made. 

Tests were made with the serpentine 
antenna mounted on the windshield, 
side and rear windows. The strongest 
signal was received from the 
windshield-mount position. No interac- 
tion was observed between the antenna 
and the rearview mirror post. 

A gain figure of 3dB is claimed for 
the antenna, using a standard halfwave 
dipole as a reference. Competitors’ 
glass-mount antennas also measured 
3dB gain, within a few tenths of a deci- 
bel, compared to the halfwave dipole 
used during the company’s tests. 


DDRR antenna 

Com-Rad Industries, Grand Island, 
NY, has brought its Untenna direction- 
al discontinuity ring radiator antenna to 
the 800MHz band for cellular telephone 
and two-way radio applications, (See 
Photo | on page 16.) Previously intro- 
duced models cover VHF and UHF 
bands.?"3 

Mounting the antenna inside the rear 
window avoids the need for cutting a 
hole through the vehicle's exterior. (See 
Photo 2 on page 20.) 

The same antenna model may be 
factory-tuned for 800MHz two-way use, 
including specialized mobile, business, 
industrial, land transportation and pub- 
lic safety radio. For the most part, 
company-owned vehicles are equipped 
with two-way radios. Fleet managers 
generally opt for the superior perform- 
ance offered by an antenna mounted on 
the vehicle rooftop. The DDRR anten- 


| . Problem Solving 


A spirit of innovation drives Decibel and Andrew, always has. 


As a result you are assured of the finest quality and most advanced cable 


and antenna systems available. 


Decibel Innovations 
Aeraglas™ antennas, with 
fiberglass radomes and 
enclosed elements, are a 
Decibel exclusive. Aeroglas, 
first used for helicopter blades 
and Olympic vaulters’ poles, is 


very lightweight yet amazingly watts at 8 channels. 
strong and durable. 


DB833 and DB834 Sector 
Antennas, for AMPS-style 
cellular telephone sites, use a 
Decibel-developed special 
phasing of three or four 
radiating elements to provide 
ideal gain and bandwidth. 
Wind-loading is reduced greatly. 


FNP ONE 
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Power Amplifiers now offered by 


x ~—sDecibel include 12, 45, 90, 100, 
125, 150 and 200 watt static or 
dynamic units, also Avantek, 
+ Kokusai and Harris static to 
dynamic modifications. 


2 to 20 Tx as close 
as 250 KHz. It inputs 


High power 


DB8062H (850-960 


MHz) can combine 


150 watts and 
handles up to 700 


It has minimum 
insertion loss per 
channel. 


Ceramic High Q Dielectric 
Resonator Cells are used by 
Decibel in cellular combiners 

for 4 to 16 transmitters on the 
same antenna. The cell filters are 
8 times smaller than other cavities 
and are ideal for cellular A/B 
system receiver protection. 


Expandable Sentry™ 30-1000 MHz 
Remote Site Equipment monitors 
radio system and environmental 
conditions at sites with up to 64 
transmitters with antennas. 


Innovations from Andrew 


Snap-in Hangers and Cluster Mounts 
allow installation of up to seven HELIAX® 
cables on a tower in just minutes, saving 
time and installation costs. And they can 
be used on new or existing towers! 


1% inch LDF6 Foam Dielectric HELIAX 
Coaxial Cable provides a low-loss, lower 
weight, high performance alternative to 
larger foam cables. 


TF 
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Superflexible HELIAX Coaxial Cables 
combine a small bending radius, ° 

rugged service, dependability and easy 
routing even in the tightest places. They 
flex where you need them to fit, and 
provide a quality altemative to braided cable. 


— 


Andrew Connector Center Pin Packs, in 


handy protective packages, make it easy to 


stock and track spares. 


Factory Authorized Warehouses: Talley Electronics Co., Hayward CA, Santa Fe Springs CA, San Diego, CA and Phoenix AZ; CW Electronics, 
Denver, CO; The Antenna Farm, Overland Park KS; M. Hutton Co., Dallas TX; ComMar, Inc., Westport MA; Tessco, Inc., Hunt Valley MD 
and Sparks NV; Marketronics, Sunrise, FL; Primus Electronics Corp., Joliet IL; Cartwright Communications Co., Cincinnati OH 


Canada: ECD, Inc., Calgary, Alberta; Niagara-on-the-Lake, Ontario; Laval, Quebec. 
international: Marketronics, Sunrise FL (for South America), RAC, (italy) Milan; Walmore Electronics, Ltd., (England) London; OmniTronics 


Enterprises PTE Ltd., (Singapore), Sistemas Profesionales $.A., (Mexico), Mexico City: R.F. Devices Pty., (NS' 


Australia) Miller. 
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2% inch HJ12 HELIAX Coaxial Cable 
is an Andrew exclusive. It gives you 
performance similar to 3” cable with 
lower cost and easier handling. It is 
ideal for 800 MHz applications. 


Andrew Solid Copper Grounding Straps 
and shrink wrap jackets eliminate 
corrosion and conform to rigorous Mil- 
Std 188-124A. Having passed U.S. Air 
Force tests, these assemblies provide 
no-guesswork protection for your cable. 


ANDREW 


For More Information 

Contact Marketing, Decibel 
Products, Inc., P.O. Box 56910, 
Dallas TX 75356-9610. Telephone 
(214) 631-0310. Telex 73-0212. 
FAX (214) 631-4706. 


HELIAX is 2 registered trademark of Andrew Corp 


An Alliance Telecommunications Company 


If you want quality, 
you want Decibel and Andrew! 


Visit us at CTIA, Booth #409. 


HALFWAVE ELEMENT 


502 TAP 
POINT 


CAPACITIVE 
PLATE) 


na may be mounted on upper vehicle 
body surfaces or concealed underneath 
the chassis. 

Antenna designer and company own- 
er Jim Waldron developed the 800MHz 
antenna by extrapolation. “It was a nor- 
mal outgrowth of what I had been do- 
ing with other frequencies.” he said, 

faldron began his antenna design ef- 
forts as an amateur radio enthusiast. 
“When I got into designing antennas, I 
made things that work, then went back 
to analyze why.” 

VSWR test results are limited. Pro- 
duction models for cellular use are 
tuned with a cellular telephone RF 
source. The tap point is fixed. The 
capacitive plate is adjusted for minimum 
VSWR at the cellular telephone’s oper- 
ating frequency. No other VSWR meas- 
urements to indicate antenna bandwidth 
have been made. Waldron does caution 
anyone who measures VSWR _ at 
800MHz frequencies to use a feedline 
no longer than three feet. Longer lines 


Photo 1. The Untenna directional discontinuity ring radiator (DDRR) antenna uses a may obscure true VSWR because of 


halfwave circular element and a capacitive plate for frequency adjustment. The ele- 


ment is tapped at a point with 502 impedance. 


relatively high line losses—O.12dB to 


It stops the shenanigans. 


|esc| CONTROL SIGNAL CORPORATION 


1985 South Depew, #7 « Denver, CO 80227 © (303) 989-8000 


$69 Digital ANI 


Introducing CSC’s ID-27 digital encoder for Automatic 
Number Identification. It provides instant identifica- 
tion of every mobile transmission. 


Compatible with all radios. It can be used in a fleet 
of just a few radios or in fleets with up to 10,000 
mobiles. Has both initial ID and final ID. Also has 
emergency input. 


Unique FSK error-corrected burst is a mere 100 
milliseconds long. Provides 99.4% reliability at 2KHz 
deviation. 


Fleet price $69 (100 qty). Operates in conjunction with 
AID-10/S console decoder at $3,404. Optional 
MDS-2000 provides color monitor display. Call for 
brochure. 


CALL TOLL FREE 1-800-521-2203 


Manufacturers of Automatic Number Identifi- 
cation (ANI) Systems, The Tone Monitor Time- 
keeper™, and Morse Code Station Identifiers. 


Circle (14) on Fast Fact Card 


16 Mobile Radio Technology February 1990 


No Other Low Cost Simplex Patch 
is as Advanced as our CS-700 ... 


© 9 Number Autodialer ® Last Number Redial ® Automatic Set-up 
® Selectable: VOX Controlled or VOX Enhanced Sampling 
® Built-in Programming Keyboard and Digital Display ®* Hookflash 
e User Programmable CW ID @ Fully Regenerated DTMF or Pulse 
Dialing ® Automatic Busy and Dialtone Disconnect ® Remote 
Controllable Relay (relay optional) ...and more. 


The new CS-700 is a microcomputer 
controlled sampling interconnect that will 
add fully automatic radio telephone 
capability to any existing simplex base 
Station. 


CALI. OR WRITE FOR 
MORE INFORMATION TODAY 


User selectable VOX enhanced or VOX ; 
controlled sampling gives a choice of er 
sample rate reduction, or, no sample 


interruptions while the land party is Connect Systems Inc. 

speaking. 2064 Eastman Avenue, Suite 113 
Ventura, CA 93003 

Phone (805) 642-7184 


The built-in keyboard and display give TOLL FREE (800) 545-1349 


total control of all user programmable 
features, e.g. toll restrict, CW ID, access ; 
codes, timers, autodialer memory, etc. In Canada: 

Cartel Eastcom 
The CS-700 interfaces quickly and easily. (800) 663-0070 (416) 850-2550 
Only three simple connections required. 
Automatic sample window set-up and user International Sales 
programming defaults assure a speedy JESCOM 
installation. (415) 574-1421 


CSI is a registered trademark of Connect Sysiems Inc. 
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O.SdB per foot for coaxial cable gener- 
ally used in mobile installations. 
Although many manufacturers strive 
for broadband antenna performance, 
Waldron cites his antenna’s high Q (nar- 
rowband performance) as a reason for 
ls success, “Everyone who has used 
this product has noticed a remarkable 
iMprovement im received audio,” Wal- 
dron said. “The only explanation | ean 


give for improved audio is the antenna’s 
high Q. which rejects signals on adja- 
cent channels,” 

Craig D. Coney, owner of Cal Dak 
Communications. Spring Valley, CA, 
reports. vehicles equipped with the 
DDRR deliver stronger signals com- 
pared to whip antennas to his repeater 
site from mountainous terrain near San 
Diego. He also reports reduced interfer- 


—) 
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1dB 


N.F. Galn Comp. Device 

Receive only Freq. Ranges (MHz) (dB) (6B) (dBm) Type Price 
P30VD, P35V0, P40v0, P45V0 W-35, 35-40, 40-45, 45-50 <13 15 0 OGFET $ 44.95 
P30VDG, P35VDG, P40VDG, P45VDG 90-35, 35-40, 40-45, 45-50 <05 26 +12 GaAsFET $109.95 
P150V0, P160VD, P170VD 150-160, 160-170, 170-180 <15 15 0 OGFET $ 44.95 
P150VDA, P160VDA, PI70VDA 150-160, 160-170, 170-180 <11 15 tt) DGFET §$ 56.95 
P150VDG, P160VDG, P170VDG 150-160, 160-170, 170-180 «0.5 24 +12 GaAsFET $109.95 
P450VD, P460VD 450-460, 460-470 <18 15 -20 Bipolar §$ 49.95 
P450VDA, P460VDA 450-460, 460-470 <12 16 -20 Bipolar $ 74,95 
P450VDG, P460VDG 450-460, 460-470 <05 16 +12 GaASFET $109.95 
P800VDG, P830VDG, P860VDG 800-830, 830-860, 860-890 <0.6 19 +12 GaAsFET $119.95 
IniIne (rf switched) 

SP30V0, SP35VD, SP40VD, SP45VD 90:35, 35-40, 40-45, 45-50 <14 15 0 DGFET $ 74.85 
SP3OVDG, SP3SVDG, SP40VOG, SP45VDG 30-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.95 
SP150V0, SP160VD, SP170VD 150-160, 160-170, 170-180 <16 15 Q OGFET §$ 74.95 
SP150VDA, SPI6O0VDA, SP170VOA 150-160, 160-170, 170-180 <1.2 15 (e) OGFET $ 86.95 
SP150VO0G, SP160VDG, SP170VDG 150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
SP450V0, SP460VD 450-460, 460-470 <19 15 +20 Bipolar $ 79.95 
SP450VDA, SP460VDA 450-460, 460-470 <13 16 -20 Bipolar $104.95 
SP450VD0G, SP460VDG 450-460, 460-470 <0.55 16 +12 GaAsFET $139.95 


Every preamplifier is precision aligned on ARA's Hewlett Packard HP8S70A/HP346A state-ol-the-art noise figure 
meter, RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transcelvers) and handle 25 watts transmitter power. Mount inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N Improvement 6-14 dB typical. Other amateur, 
commercial and special preamplifiers available In the 
1-1000 MHz range. Please include $2 shipping in U.S. 


and Canada. C.0.D, orders add $2. Air mall to foreign 

Ad Vv Qa nc ed countrles add 10%. Order your ARA RX only or Inline 

R @cciver preamplifier today and start hearing like never before! 
Aesearch 


am 


Box 1242 © Burlington, CT 06013 « 203 582-9409 
Circle (16) on Fast Fact Card 


18) Mobile Radto Technology bebtuary 1990 


Antenna references 


Some cellular antennas are 
thoroughly tested on calibrated anten- 
na test ranges. The tests compare their 
emission patterns and gain figures, 
among other characteristics, to stan- 
dard references. The use of standard 
references makes tests repeatable and 
reliable, and their results credible. 

For example, original AT&T Bell 
Laboratories Advanced Mobile Phone 
Service (AMPS) specifications for 
cellular mobile antennas specify 3dB 
gain compared to a reference halfwave 
dipole. Nevertheless, you will find 
some cellular mobile antenna gain 
figures are compared to quarterwave 
ground planes, isotropic sources or 
“the competition.” In most cases, you 
have to ask to learn what reference was 
used. 

The most favorable “3dB” reference 
as far as the user is concerned is the 
halfwave dipole; next is the quarter- 
wave ground plane and last is the 
isotropic source. Where “the compe- 
tition” as a reference falls is anyone's 
guess. 

Many manufacturers, including the 
DDRR antenna manufacturer, have 
not conducted tests with a standard 
reference antenna. The serpentine ar- 
ray antenna manufacturer has conduct- 
ed tests with a standard halfwave 
dipole reference antenna. Both 
manufacturers rely upon less rigorous 
measurements, casual observation, 
testimonials and comparisons with 
competitors’ antennas, as well. Take 
into consideration the nature of tests 
and reference antennas upon which 
performance claims are based. 


ence from paging transmitters and 
800MHz trunked repeaters. 

G.E. Stotesbery, operations manager 
of Echo Communications, Hugoton, 
KS. reports improved performance with 
the antenna mounted on vehicles oper- 
ating in a sand pit at levels 60 feet and 
90 feet below the surrounding plain. 
The two-way system uses a repeater 35 
miles from the pit. The repeater anten- 


This is the future of RF communications testing 


Only the 4031 STABILOCK"™ has the flexibility, functionality and 
Peed nea expandability that you need to meet tomorrow's RF testing needs as well 
— [i a a as today’s 
rae: «(CO Se 0 Multiple options via software. - upgrades are easy 
Sci cocan ha O Memory card Test Setup storage 
: O) Memory card Auto Run test programs 
O Multiple analog and digital displays 
Q Standard U.S. and European formats 
© Built-in prompts and Help features 
© High Resolution Zoom Graphics 
O 22 test instruments in one 
Enter options via software. oO 1000 MHz spectrum analyzer 
O 1 db combiner test 
O Cellular test 
Call us today to see the future in action -— the 4031 STABILOCK Test 
Set, 1-800-225-5765 in MA (617) 229-4825 


Schlumberger Technologies 
instruments Division 


Schlumberger 


SIABILOCK 15 a tradeniirk of Schlumberger Technologies le 


Schlumberger Instruments Schlumberger Insuuments Schlumberger Instruments Schlumberger Messgerate GmbH 
20 North Avenue Victoria Road 50 Avenue Ingolstadter Str 67a 

Burlington, MA 01803, USA Farnborough, Hampshire Jean Jaures, BP 620-06 8000 Munchen 46 

Phone — 617-229-2548 GU14 7PW. England 92542 Montrogue Cedex France West Gennarny 

1-800-225-5765 Phone — 0252-544433 Phone ~ 1-47-466700 Phone O89 318890 


Circle (17) on Fast Fact Card 


na is 300 feet above ground. 

These reports might be used to rea- 
son that the 800MHz DDRR antenna 
emits RF energy ata greater number of 
vertical angles than most whip antennas. 
Another explanation might include mul- 
tiple polarization components besides 
the predominantly vertical polarization 
exhibited by whip antennas, But Wal- 
dron is quick to distance himself from 
any claims: “No emission pattern, gain 
or polarization tests have been conduct- 
ed for the 80OMHz DDRR antenna.” 


References 


L. Electronics, January 1963, includes a deserip- 
Hon of the directional discontinuity ring radi- 
ator antenna, QST. July 1972 presents a 
mathematical analysis of the antenna. 


2. Bishop. Don, “Undercover “Untenna’ Goes 
Underneath Unmarked Cars.” Mobile Radio 
Technology, pp, 20-21, September 1986 


3. “Low Profile Antenna Uses Top Loading. 
Photo 2, The DDRR antenna may be mounted on an aluminum box as a ground plane Maintains Vertical Polarization.’ Mobile Ra- 
in preparation for concealment in the rear window. The inset shows the antenna con- dio Technolowy, pp, 58-60. May 1984. 
cealed in a tissue box. The feedline can be concealed or brought through the shelf. rae 


hen it comes to Professional Two-Way Radio, you need 
a company with experience. 

With nearly two decades in manufacturing and 
service as an OEM supplier for many major ‘‘Names;” Ranger 
Communications Inc, USA is expanding. We'd like you to join our 
team on the road lo success. 

Ranger USA's worldwide resources—from manufacturing facili- 
ties and service centers to cutting-edge research and technology— 
gives us the edge. We're ready to meet and beat the competition. 

Learn more about our track record and strong reputation. Learn 
about our plan for future growth and why you should join with 
a formidable new name: Ranger Communications Inc., USA. 


Ranger Communications Inc. USA 
30085 Comercio 

Rancho Santa Margarita, CA 92688 
(714) 858-4419 FAX: (714) 858-5125 


RANGER 
Communications, Inc 


RANGER: HRSA" 
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From parts to performance 


Go ahead! Pick up the phone and call this 
number: 


1-800-258-3860 


Then ask for a member of our Mobile Team. 


The more you learn about our “’install and 
forget’ antennas, the more convinced you will 
become that Signals has the right product 
for every antenna installation and opera- 
tion requirement. 


The Mobile Team will tell you about our 
wide-band high efficiency design, constant 
impedance mount, non-corroding hardware 
and easy tuneability. 


And a will find out how simple it is to 
install our antennas in virtually any vehicle! 


If you haven't tried UltraLink Cable we'll 
give you the facts. It was developed by 
Cushcraft/Signals for the installer who needs 
a heat-resistant, very low loss, easy-to-use 
cable that fits connectors perfectly. 


Our Mobile Team is ready to take your 
antenna or cable order for next day shipment. 


Call now! 


cushcraft/Signals 


48 Perimeter Road, Manchester, NH 03108 
603-627-7877 FAX 603-627-1764 
TLX 4949472 
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Cellular 
test equipment roundup 


Nine manufacturers offer full-featured equipment for testing cellular mobile 
and portable telephones. Units are pictured below. A table of features and 
reader service numbers for more information is on page 24. 


ZK CELLTEST 
ZK-S1 


ROHDE & 
: Ps SCHWARZ 
\ — WLetTt IFR SYSTEMS CMT 2K CELLTEST 
MeICKARO FM/AM-12008 2K-SAM 
Pp8957S W/OPT. 15 


IFR SYSTEMS 
FM/AM-1500 
W/OPT. 08 
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Why Tinker Around 
When it Comes'to Your 
Communications Te 


Cellular... 


Trunking... 


Tracking Generator... 


— 
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now available with the 


VK 4 


The FM/AM-12005S is still the most feature intensive of all 
communications service monitors. 


See for yourself The FM/AM-1200S includes a 1 GHz spectrum analyzer, 1 MHz 
scope, 2 pV receiver, duplex capability, 150 watt power meter, RS-232 interface and 
numerous programmable functions—all standard in one self-contained, compact and 
portable unit. With three new options, the 1200S can now test cellular mobiles; 
CLEARCHANNEL LTR® compatible mobiles/bases; and duplexers, combiners and isolators. 

Think of the advantages of having all these features in one package. With the 1200S 
cellular option you no longer have to be concerned with what type of test interface the 
radio has. By connecting a coax between the transceiver and test set you are ready to go. 
When you need to verify a trunked radio, just connect the RF cable, enter the mobile and 
system information into the 12005 and execute. This now eliminates the need for “add-on” 
or accessory units to perform cellular and trunked systems testing. 

How many times have you wished for a convenient, inexpensive way to observe the 
frequency response of a cavity or duplexer? The new 12008 tracking generator option will 
do just that. By connecting two cables, you can observe the frequency response directly 
on the 1200S° CRT, providing for instantaneous monitoring of filter characteristics. 

Where else can you get all this capability in one communications test set? No where! 
Compare and you'll agree...the FM/AM-12005 és the logical choice. 

Don’t tinker around! Buy IFR, the monitors that make the others 

seem like toys. x 
IFR SYSTEMS, INC. 10200 West York Street. Wichita, Kansas 67215-8935 USA, = 
Phone 316/522-4981, TWX 910-741-6952, FAX 316/524-2623 - 
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Cellular test equipment roundup 


Automated Test 
Function? 
Printout 
lays Serial 
ecimals? 


Reader Service 
Number 


Weight (pounds) 
Call Processing? 


Measurement 


Range 
Size (HxWxD) 


Manufacturer 
& Model 
Stand-alone? 
Suggested 
Retail Price 


Number 
Compatibility 
Display Type 


Power 
Interface? 
, si 


Di 
in 


CT Systems 
Model 2500 


HP8957S 


IFR Systems 
FM/AM-1200S 
W/Opt. 15 


FM/AM-1500 


; $11,895 
Instruments 5 
Model 2957A a 
Motorola 8.25” x $21,590 
R-2008D 15.5” x20” 
AMPS a $20,000 
TACS ® 
NMT 2 


AMPS 17.4" 5.3" $31,955 
x 16.4" 
4040/4922 
4031 9"x14.7" x [41 $18,400 
(Cell. Opt.) : 


1.5” x16” 
x10" 


1.5” x16” 


ZK-SAM 
$2,495 


ZK-S1 


. Vacuum Florescent Display. 

. Requires IFR 1200. 

. Requires a service monitor. 

. Requires Marconi 2955/2957. 

. Must be used with mobile phone. 
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If you've been looking for a DTMF mic with 
the right combination of features and quality, 
at a price you can afford, Shure has the 
answer. Two different models designed to fit 
the needs and budgets of practically any user 
and built tough to give you the reliability 
you've come to expect from Shure. 


wet 


QUALITY THAT'S AFFORDABLE 


The new 885TT gives you an 
unbeatable combination of 
economy, dependability, audio 
quality, and ease of use. It's a 
continuous-tone DTMF microphone 
that sets new standards for value 
and performance. Features include: 
Illuminated keypad—designed 

to last and requiring no extra 
wiring in most cases, 
Million-Cycle Leaf Switch™ 

a Shure exclusive, giving you 
longer trouble-free use. 

Positive tactile-feel keys and 
audible tone to help make number 
entry easy and accurate. 
Externally adjustable audio and 
DTMF levels for easy installation. 
Tailored frequency response and 
Top-Talk Sound Channels™ provide 
optimum clarity and intelligibility. 


THE PROGRAMMABLE CHOICE 


The 890TT is a burst-mode DTMF 

microphone with all the features of 

the 885TT, plus programmable 

functions, including: 

¢ Auto-dial feature has ten memory 
locations (up to 16 digits each). 

¢ Last number redial. 

¢ Lithium battery keeps the pro- 
grammed memory safe for years. 


BOTH FEATURE CONVENIENT, 
VERSATILE MODULINK™ TECHNOLOGY 


Both the 885TT and the 890TT are 
part of Shure’s patented ModuLink 
System 1. Modular cordsets allow 
them to plug instantly into over 40 
radio transceivers with no hardwiring, 
making installations and cable 
replacement literally a snap. 


THE FINAL WORD ABOUT QUALITY 


At Shure, commitment to quality is not simply talk. 
You'll be able to see and feel the quality of our mics as soon as you pick one up. 
Because we test them tougher, our mics last longer and perform better. 


CALL 1-800-257-4873 


We rush you a free catalog explaining in detail, all the features and benefits of Shure DTMF mics. 


THE SOUND OF THE PROFESSIONALS *.. WORLOWIDE 
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Controlling interference 
at communications sites 


Part 2—Intermod and noise are like a poison that spreads slowly through a 


poorly managed radio communications site. Eventually, only those users 
who can tolerate degraded service remain, and growth stops. 


By Al Dolgosh and 
Ron Jakubowski 


Uncontrolled site growth can reduce 
communications efficiency to zero. 
Without a coordinated effort on the part 
of the site manager and the users, two 
problems will cause the site to “grow 
deaf.” slowly, gradually, as more users 
are added to the site. The “deafness” is 
caused by intermodulation products and 
by an clevated noise floor. Both 
phenomena affect the ability of the site 
equipment to receive signals from mo- 
bile units and portable transceivers. 


Intermod 

An intermodulation product (inter- 
mod) is a signal created when two or 
more transmitter frequencies are mixed 
with one another unintentionally. Mix- 
ing can Occur in transmitter cireuitry, in 
receiver circuitry and elsewhere. 

The apparent effect is the same: one 
or more low-level signals strong enough 
to interfere with desired signals and pre- 
vent reception. Sometimes the intermod 
falls on unused frequencies, Sometimes 
it falls on a channel in use or near 
enough to the channel to cause inter- 
ference. 

Mathematics can be used to calculate 
intermod that may result from opera- 
tions on frequencies in use at a sile. 
Normally produced by a computerized 
analysis, the “intermod study” is help- 
ful in several ways. 

If the study is conducted as one or 
more new frequencies are under con- 


Dolgesh os director of technical marketing. and 
Jakubowski ts systems engineering manager at An- 
tenn Specnilists, Cleveland. 


sideration for future use at an existing 
site, the study may reveal which fre- 
quencies are more likely to produce 
harmful intermod and which are not. 

If the study is conducted as part of an 
investigation into an interference prob- 
lem, it may help in identifying transmit- 
ters that play a role in generating the 
intermad. 


Site management series 


Part 1, “Structure Your Site For 


‘Technical’ Success” appears in the 
January issue. It includes a checklist 
of the major technical and operation- 
al aspects of site management. 


‘Intermod generators’ 

Intermod can be generated by any 
non-linear device or circuit. 

The most common place for intermod 
to be generated is in an FM transmit- 
ter’s power amplifier. The amplifier 
does not need to preserve waveform in- 
tegrity: the waveform is restored by the 
tuned output circuit. Thus, the amplifi- 
er is operated in an efficient but non- 
linear mode, Class C, 

In contrast, amplifiers for amplitude 
companded single-sideband (ACSSB) 
must be operated in a linear mode. Such 
amplifiers normally do not act as 
mixers. 

Generally, solid-state amplifiers are 
better “mixers” than their clectron tube 
counterparts, a fact that may explain 
why intermod may appear suddenly 
when older equipment is replaced. 


A mix occurs When RF energy from 
one transmitter (Tx 1) finds its way down 
the transmission line and into the final 
amplifier of another transmitter (Tx 2). 
(See Figure | on page 28.) It mixes in 
the final amplifier with the prefiltered 
second-harmonic energy of Tx 2 to pro- 
duce another in-band signal, a third- 
order intermod product. 

The reverse mix may occur in Tx I's 
final amplifier, producing another inter- 
mod frequency. 

Once discovered. mixes generated in 
the transmitters’ final amplifiers are 
relatively simple to eliminate. The cure 
is to increase the isolation between the 
offending transmitters. 

Isolation may be increased by enlarg- 
ing the space between the antennas. 

But usually, an “isolator” is placed 
at cach transmitter’s output. An isola- 
tor is a one-way path for RF energy. It 
is installed to allow the transmitted sig- 
nal to pass to the antenna with negligi- 
ble loss while it blocks signals travel- 
ing in the reverse direction, such as 
power from other transmitters coupling 
into nearby antennas. The increased iso- 
lation provided by an isolator usually is 
enough to eliminate intermod generat- 
ed in the transmitters’ final amplifiers. 


Receiver intermod 

Intermod may be generated in the 
front-end of a receiver. 

A large amount of RF energy from 
transmitters at the site can generate a 
bias voltage in the receiver sufficient 
enough to place the receiver's transis- 
torized RF amplifier into a non-linear 
state. In that mode, the transistor am- 
plifier acts as a mixer and creates un- 
wanted frequencies—intermod., 
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Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline division multiplex (TDM) digital audio processing and 
for survival. That’s why so many communications systems complete microprocessor control, Operation is simple and 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their menu-driven. Reliability is ensured through surge protection, 
superior performance and solid self-healing diagnostics, and battery backup. 


Eight levels of multi-channel radio and tele- 
phone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates any sequence you'll 

ever need. Plus the best two-year 
console warranty in the business. 


dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 
of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is Take your pick. CALIDA for pro- 
completely user programmable, and fessional performance in smaller 
features a 12/24 hour clock, VU meter, CALIDA: Big console flexibility for smaller systems systems. And TDM-150 for state- 
alert tone, crosspatch, service of-the-art performance on 120 
intercom, desk mic with PTT and channels or more. Either way you 
monitor switches, surge protection, can count on Orbacom. Our com- 
and a wealth of other professional munications consoles are the most 
features. reliable you can buy, and have 
been since 1970. 

If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM.-150 is the solution. TDM- 

150 is a custom system, so we'll 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems, Orbacom 
configure it the way you need it — Systems, Inc., 1704 Taylors Lane, 
up to 120 channels or more and Cinnaminson, NJ 08077; 
120 positions. TDM-150 uses time- TDM.150: Our state-of-the-art, [204 channel console FAX: (609) 829-6980. 


[(Gorsacom 
ORBACOM INC. 
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Figure 1. A mix occurs when RF energy from one transmitter (TX 1) finds its way down 
the transmission line and into the final amplifier of another transmitter (Tx 2}. Within 
the Tx 2 final amplifier, the RF energy mixes with prefiltered second-harmonic energy 
to produce another in-band signal—a third-order intermod product. The reverse mix 
may occur in TX 1's final amplifier, producing yet another intermod frequency. 


-Intermod sources 


{) Transmitter—The transmitted signal from one transmitter mixes with pre- 
filtered harmonic energy inside another transmitter’s non-linear final amplifier. 


{3 Receiver—Transmitted RF energy generates a voltage in a nearby receiver's 
RF amplifier, biasing its transistor into a-non-linear state that allows it to act 
as a mixer. The ‘mixer’ generates unwanted intermodulation products. 


O: Hardware—Dissimilar or corroded metal connections form non-linear elec- 
trical junctions that act as mixers. In the presence of powerful transmitters, 
these ‘mixers’ generate Intermod. 


O01 Antenna—Nut-and-boit fasteners may loosen or corrode, forming non-linear 
electrical junctions. 


Intermod solutions 


\(] Transmitters—increase the isolation between the transmitters. Options Include 
Increasing the antenna separation and installing isolators at the transmitter 
outputs. A combiner may be used to feed all the transmitters to one antenna; 
if so, isolators should be installed at the transmitter outputs. 


Receivers—Block high levels of transmitter energy from entering the receiv- 
er. Options Include notch filters and bandpass filters in-line with the receiv- 
ing antenna. 


‘Hardware—Use non-corrosive hardware, keep fasteners tightened, follow prop- 
-er grounding and bonding guidelines and remove all metallic debris from the 
site. 


0) Antenna—Use antennas with welded construction instead of nut-and-bolt 
fasteners. 


One solution is to insert filters into the 
receive antenna transmission line. The 
filters have deep attenuation, or notches, 
at each transmitter frequency. 

When another transmitter is added to 
the site, another notch filter must be 
added to the receiver transmission line. 

The use of notch filters is more com- 
mon with VHF highband equipment be- 
cause frequency allocations at VHF 
highband are less organized than those 
at higher frequencies. 

In a properly planned site with 
450MHz and 800MHz equipment, fre- 
quencies may be grouped together and 
combined. These actions yield a prop- 
er balance of antenna isolation, More- 
over, receiver bandbass filters can be 
employed to provide a more flexible so- 
lution to interference and noise 
problems. 


‘Hardware intermod’ 

The third, and most insidious, source 
of intermod is hardware. 

The entire site—the tower, guy wires, 
antennas, clamps and obstruction light- 
ing hardware—is saturated by high-level 
RF from the antennas. Any loose or 
moving hardware can cause broadband 
noise. Any corroded connections, tow- 
er joints or clamps can form semicon- 
ductors that may generate harmful in- 
termod. 

Because the antenna system is ex- 
posed to a changing external environ- 
ment, the degree of semiconductivity 
can vary with moisture or temperature. 
Changing semiconductivity causes in- 
termittent problems, whose severity may 
change, too. 

It is of the utmost importance that 
high-quality, non-corrosive or 
corrosion-resistant hardware be used 
everywhere on the site. Proper ground- 
ing and bonding techniques must be 
followed, 


‘Antenna intermod’ 

The antenna itself can be a source of 
noise or intermod. To reduce noise and 
intermod, properly designed, high- 
quality base station antennas make ex- 
tensive use of welded construction in- 
stead of nut-and-bolt fasteners. Alumi- 
num and stainless steel are used on 
exposed areas. The use of non-corrosive 
materials for internal assemblics is not 
overlooked despite their being out of 
view. Once again, the goal is to elimi- 
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Frankly, 
DX Radio Systems 
Makes The Competition 
Look.. Well... 


Primitive. 


The Exicom Base/Repeaters from DX Radio Systems are so advanced, they make other products 
look like kid stuff. First, the Exicom Systems are incredibly flexible, offering total control through their 
completely modular design - easily adaptable from simple to complex configurations. The fully plug-in 
Exicom system modules include: Receivers, Transmitters, Controllers, 

Subscriber Line Interfaces, Exchange Line Interfaces, Duplexers, Power 
Supplies and lots more. L] Secondly, they are incredibly compact, allow- 
ing even the most complex system configurations to fit into a standard 
19” rack with plenty of room to spare. And speaking of small, the Exicom | 
system modules also boast a miniscule stand-by current draw (less than 20 
mA), making them perfect for battery operated Base Station/Repeaters in 
either portable or fixed configurations. LF) Go ahead, put the Exicom sys- 
tem in the most severe temperature or RF environment, and you can 
count on it to perform year after year. And DX Radio Systems doesn't just stop at 
repeaters — we also carry state-of-the-art Rural Radiotelephone Links, Polling systems and loads more. 
Give us a call, let's talk about your needs, and we bet you'll think the competition looks primitive too. 


y 
DX Radio Systems, A Division of DX Wh 
Counantatons tee, 3336 San Fernando Raail, RADIO SYSTEMS 


ie Angeles, CA elt aly PHN; 213-257-0800, 
+ 213-254-3210, TWX. 910-346-7015. : . * 
©1989 DX Communications, Inc. Setting The Pace In Radio Science 
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Figure 2. To control intermod and noise, use a system that places 
all transmitters and receivers on a single antenna. 

With a combiner in the system, each transmitter’s output pass- 
es through a dual-junction isolator and a high-Q cavity. A properly 
designed combining system exhibits low insertion loss, prevents 


nate loose or corroded semiconducting 
connections. 


Fixing what’s wrong 

To fix noise and intermod problenis 
that may result if a site iy allowed to 
grow unsupervised is extremely difficult 
and expensive compared to preventing 
them. A site manager should supervise 
the site from the time the tower base ts 
excavated, or even before. so construe 
ion techniques may be influenced and 
guided before “surprises” that require 
expensive corrections miunifest 
themselves, 

A hidden evil at most jointly oecupied 
sites derives from the “my system. your 
system” point of view in which cach site 
user believes a stand-alone system is 
necessary, 

With repeater systems. many duples- 


WV 


DUPLEXER 


ers provide only cross-noteh isolation, 
which keeps only ‘af system free from 
broadband nvise generated by its own 
transmitter. The duplexer does litde or 
nothing to reduce broadband transmit- 
ter nNotse generated on other receive fre- 
quencies. Thus, the resulting noise floor 
at the site becomes high enough to mask 
Weuk signals. 

We have heard from: site managers 
who say. “Lt used to be a good site 10 
years ugo but something hay happened 
to it, Maybe the trees and foliige grew 
up or... who knows?” They de not 
realize that the noise Hoor has been 
raised far above the ambient level by an 
uncontrolled addition of transmitters to 
the location. 

The solution is a transmitter combin- 
ing system. (See Figure 2 above.) Trans- 
Witter combining und receiver mul- 


MULTICOUPLER 


intermod, filters broadband transmitter noise and allows a site 
to be expanded in an orderly manner. 

Moreover, the combination of a good receiver multicoupler and 
low-noise amplifier actually improves the receiver noise figure 
and overall system performance. 


ticoupling should be considered as the 
first step to efficient site management, 
not merely an alternative, 

With a combiner in the system, each 
transmitter’s Output passes through a 
dual-junction isolator and a high-Q cavi- 
ty. A properly designed combining sys- 
tem exhibits low insertion loss, prevents 
intermod, filters broadband transmitter 
noise and allows a site to be expanded 
in an orderly manner. Moreover, the 
combination of a good receiver mul- 
ticoupler and low-noise amplifier actu- 
ally improves the receiver noise figure 
and the system's overall performance. 

The next installment in this series will 
discuss the effect upon system perform- 
anee caused by mounting antennas to the 
side of a tower. 
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Options for both pagers: 


Checkmate Ill features: Monipage Il features: 
* Attractive Rugged Black Case ¢ Attractive Red Case 
© Size 3%" x 2%." x '%." 


¢ Automatic Reset 
© Size 3%" x 2%." x '%.” ¢ Low Battery Alarm 
* Single “‘AA’’ Battery * Single ‘‘AA’’ Battery ¢ 2-Channel 
* Variable Volume Control * Variable Volume Control * Multiple Address 
* Locking Battery Compartment ¢ Locking Battery Compartment ¢ Vehicular/Desktop Amplifier Charger 
* Group Call Standard * Channel Monitor Capability ¢ Voice Storage 
* Group Call Standard 
“The Pacesetter in Communications"’ GASHINWA 


Pk COMMUNICATIONS OF AMERICA INC 


P.O. Box 26407 / Okla, City, OK 73126 / 405 232-7272, 1-800-627-4722 
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How to design and use 
radiating cable systems 


Part 2—With proper planning, you can design radiating cable systems for 
nearly any environment. Calculations help you to determine design 
constraints. Included are installation suggestions and cable selection methods. 


By Udo Bode 


Cable series 


Part 1 of this series, ‘Use Coaxial 
Cable to Communicate Where 
Antennas Cannot Go,” was printed 
in the April 1989 issue. 


The first article introduced slotted 


coaxial cable as a solution to provide 
transmission and reception of radio 
signals in environments such as 
railways, mines, ships and large 
buildings where traditional antennas 
may be impractical. 


Two kinds of cables can be used as 
longitudinal antennas: radiating coaxial 
cable and “leaky” coaxial cable. 

Radiating cable has groups of slots in 
the outer conductor at half-wavelength 
intervals, slots that act as radiators with- 
in a narrow frequency band. 

All other known designs are leaky 
coaxial cables that couple the internal 
coaxial transverse electromagnetic 
(TEM) propagation mode one way or 
another to an external surface wave. 
Leaky coaxial cables have broadband 
characteristics, 

Nevertheless, both kinds, slotted and 
leaky, commonly are called radiating 
cable. The following discussion 
provides installation suggestions for 
slotted and leaky cable, and describes 
a method for selecting the proper cable 


Bode is director of engineering at Cablewave 
Systems. North Haven. CT, a division of Radio 
Frequency Systems, a member company of the 
International Radio Frequency Systems Group. 


for a given installation. One type of 
slotted cable has a continuous, 
lengthwise slot in the outer conductor. 
Another design. which is patented, has 
coupling slots at irregular distances 
along the length of the cable. (See Fig- 
ure | below.) 

© Continuous slot—Cables with a 
continuous longitudinal slot usually 
have a stamped-copper outer conductor 
that covers about 75% of the inner cable 
core. A bead near the slot strengthens 
the jacket. When recommended mounts 
are used, the slot points away from the 
support. 

Fire-resistant, halogen-free jackets 
are available for continuous longitudinal 


Figure 1. Most radiating cables are ‘leaky’ 
cables that support a surface wave. Cable 
(A) has randomly distributed groups of 
coupling slots designed to reduce internal 
attenuation and environmental effects 


slot cables, but internal losses are 
greater with these as compared to cables 
with standard jackets. 

One type of continuous-slot cable has 
a solid dielectric: another has a cellular 
polyethylene dielectric. 

¢ Random slot—Pairs of slots in 
randomly slotted cables are spaced 
about 20m apart. The openings amount 
to only about 0.2% of the outer 
conductor's surface area. Irregular slot 
spacing reduces the effect the openings 
have on return loss. 

With the random-slot cable, optional 
fire-resistant jacketing causes no 
significant increase of internal loss. 

Random-slot cable overcomes an 


such as contamination and water 
migration. But if at least one group of slots 
is not positioned in each room to be 
served, it is better to use continuous-siot 
(B) cable tailored to the application. 
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IT’S EVERYTHING... 
IT’S TEN-COM! 


It's today’s most versatile portable! 


It's a metal fortress, protecting the most sensitive, yet pow- 
erful transceiver available. 

I's virtually an “industrial strength” dead-spot remover! 
You'll be amazed at TEN-COM's extra range and penetrat- 
ing capabilities. 

It scans! It's PC programmable! It's clonabie! It saves bat- 
teries! It will save you money. It meets military standard 
810-D for sho k and vibration, and we'll back it with our 
famous two- ear warranty. 
Our new TEN-CO 1554 portable series is now in stock for 
immediate delive . . Six or sixteen channel models (with 
scan) are oon able in VHF and UHF bands. 

So, look intoTED COM. It's the “everything” radio withous 
the “everyth ing" p ‘ aN \ 


« 
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19600 S. Vermont Ave 
Torrance. CA 90502 
(800) 421-1996 

(213) 327-2151 
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Response — dB 


Figure 2. The coupling slot configuration and spacing can be cus- 
tomized for optimum coupling loss and return loss in a specific 
environment and for a specific frequency band. In this example, 


environmental problem in road tunnels: 
the accumulation of sprayed salt 
deposits. With continuous-slot cable. 
salt deposits increase the insertion loss 
significanly. The small, irregularly 
spaced slots in the random-slot eable are 
much less sensitive to salt deposits. 
Randomestot cable tested with saturated 
salt solution applied in the immediate 
vicinity of the slots have shown only at 
2.5% increase in insertion 
450MHz. 

Coupling slot configuration and 
spacing can be customized for optimum 
coupling loss and return loss pertorm- 
ance for a given installation and lor a 
specific radio service’s operating 
frequency. such as cellular mobile 
telephone. (See Figure 2 above.) 


loss at 


Cable selection 

Use continuous-slot cable when the 
distance between the receiving antenna 
und the cable is short. 

For installations inside buildings 
(such as inan elevator shalt) random- 
slot cable is unsuitable if at least one 
pair of slots cannot be placed in each 
room. Without a pair of slots in cach 
room, some areas Will be served poorly 
and may not have service, The alterna: 
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Vertical and Horizontal Distance to Cable: 2m 


Length — m 


quencies. 


live is to use continucus-slot cuble 

Because environmental factors allect 
the cable's transmission properties, use 
mounting clips and spacing cones to 
mount the cable at a distanve from decks 
and walls. 

Special clips and eyelet screws attach 
the cable to a suspension wire, A bead 
in the protective cable jacket madicates 
how the slot will be oriented in relation 
to the suspension wire. 


Large installations 

Feed the cable at ity center to serve 
large installations. (See Figure 3 on page 
36.) Center-feeding allows the greatest 
length of cable to be used before boost 
er amplifiers are necessary 

The fixed station routes outgoing 
cubles through a power splitter 
Additionally. splitters serve connecting 
branches, when necessary 

Simple T-fittings can be used as 
splitters in less-critical applications. The 
insertion loss amounts to SdB. and the 
vulgoing cables are not matehed to the 
feeding cuble impedance, For the 
lecding cable. a T-junction represents a 
land with a 95dB return loss 

If sou need to avoid the drawback ol 
the T-fitting’s return loss, use matched 


the slots in Cablewave's 501! ALF-9/23 cable were customized for 
optimum coupling performance at cellular mobile telephone fre- 


power splitters. The feed cable 
unpedance is matched by resistors in the 
T-adapter; the loss is 6dB. 

To minimize retlected power. properly 
terminate the ends of the cable run. De- 
pending on the fixed station transmitter 
power, fixed terminations rated at [W 
to 25W are adequate. 

When distances are not too great, 
RG213/U (508) or RG-HA/U (75Q) 
coastal cuble provides a flexible path for 
connecung the slotted cable to the fixed 
sation, RG-type coaxial cable can be 
used to connect sections of slotted cable 
together When a physical obstacle that 
must be bridged cannot be circumvented 
by the sloued cable. For bridging large 
dintanees, S50Q or 75Q2 FCC-type or 
I LC-type cable is recommended. 


Cable system calculations 

Several key pieces of intormition 
must be Known before a slotted or leaky 
cable design can be proposed that will 
provide clear transmission from the 
hised stttion to mobile receivers and 
reliable reception at the fixed station 
from mobile transmitters: 

* A map of the space to be served, 

© The nature of the information to be 
transmitted and received, 


a” 
=. 


BUILT TO GOTH 


QUALITY. When you buy a Repco two-way radio, you 
get what you pay for—no-nonsense operation from a 
radio that stays on the job day in, day out, day after day. 


EXPERIENCE. Quality construction and rugged relia- 
bility are nothing new at Repco. For more than a quarter 
of a century we've been manufacturing and shipping pro- 
fessional-quality radios to over 100 foreign countries. 


PERFORMANCE. Repco radios are built to take abuse. 
Rugged radios with top-of-the-line, high-performance 
specifications, engineered to meet your most demanding 
operating requirements. 

RF TELEMETRY. Our emphasis on exploring the 
possibilities of two-way radio have made us the industry 
leader in RF telemetry products. For us, telemetry is more 
than just an "afterthought." We have off-the-shelf high- 
speed data modems, data repeaters, complete computer- 


REPCO, INCORPORATED 
2421 N. Orange Blossom Trail 

Orlando, FL 32804-4806 + (407) 843-8484 
Telex: 441117REPCO Ul» Fax: (407) 841-0331 (416) 839-5911 » Fax: (416) 839-2529 


Repco 


. 


STANCE 


{ 


Now Available— 
Repco’s Receiver 
Voting System 


controlled supervisory/control systems, and telemetry 
experts who can help you put radio to work in your system. 
DIVERSITY. Meet all of your RF needs with our diverse 
product family. Our products include— 


« VHF & UHF mobiles * Trunked mobiles 


& portables & portables 
* Repeaters * Automatic vehicle 
* Communications consoles _ navigation systems 


* RE links (to 960 MHz) 
* Data repeaters 
* Base stations 


* Telemote™ extenders 
* Data modems 
* Voting systems 


Repco products. Diverse, dependable, and built to go 
the distance. 


REPCO RADIO CANADA, LTD. 
1060 Salk Road Unit 6 
Pickering, Ontario, Canada L1W 3C5 


1-800-950-5633 (outside Florida only) 
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CREATING PRODUCTS THAT COMMUNICATE...QUALITY 


© 


SYSTEMS 
YOU CAN 
COUNT ON 


for 

® Remote Home Power 
® Telecommunications 
© Water Delivery 

© Cathodic Protection 
© and more 


SES photovoltaic power systems are 
designed for reliability. economy 
and durability 


Utilizing state-of-the-art compulter- 
ized design, SES has provided hun- 
dreds of systems world-wide. Each 
system is compatible with the spe- 
cific parameters of its geographic 
location 


SES systems are created from only 
highest quality components that 
have undergone rigorous field test- 
ing. Many are components that SES 
manufactures itself. This produces a 
cohesive system, even in the most 
extreme climates and severe 
weather conditions. that maximize 
reliability without sacrificing 
economy 


To find out more about SES compo- 
nents and system design, please cal! 
or write us at: 


Dept. B, Box 537, Willits, CA 95490 
(707) 459-9496 


SOLAR ELECTRIC 
S2heas®| SPECIALTIES CO. 
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FIXED STATION 


TRANSMITTER 


RECEIVER 


DUPLEXER 


RADIATING 
CABLE 


SPLITTER 


Figure 3. Slotted or leaky cable in a tunnel installation should be fed from the center 
(A) to reduce the number of repeaters necessary to serve the system. In an office building 
(B), the transmitter feeds each floor through a coupler. 


° Frequencies. 

¢ Distances between the cable and 
mobile antennas. 

¢ Fixed station output power. 

¢ Fixed station recciver sensitivity. 

* Mobile station output power. 

® Mobile station receiver sensitivity. 

¢ Mobile station antenna type and 
gain. 

© Corresponding specifications for 
portable transceivers. 

© Impedances. 

¢ Installation conditions. 

The maximum acceptable loss of the 
internal transmission system (dinax) 1S 
the loss between the fixed station output 
and the ends of the slotted or leaky cable 
when the minimum acceptable signal 
level is obtained in the vicinity of the 
cable ends. 

The maximum cable run that can be 
served without using an amplifier is 
Linex. and the following relations hold: 


Qmax = Gs + ac(50) + acnx + az 

in dB 

ds = Py — pr in dB 
where: 


a, = allowable system loss in dB 
Pp, = transmitter power in dBm 


Pr = receiver sensitivity in dBm 


ac(50) = coupling loss for 50% 
reception probability in dB 


acy = sum of corrections added 
to coupling loss in dB 


ad, = insertion loss of connecting 


cable in dB 


Also true are the relationships: 


Ligne = Gaada in km 
(end-fed system) 
Eve = 2(Conrax + ayia in km 
(center fed system) 

where: 


a, = insertion loss of splitter in dB 
@ = cable attenuation in dB/km 


The tollowing example illustrates the 
necessary calculations: 

Let us determine the length of 
highway tunnel that can be served 
adequately without an amplifier if the 
following 50Q2 equipment is available 
and model ALF 9/23 slotted cable is 
used. The highest operating frequency 
is 900MHz. 


FIXED STATION 
Tx output 
Rx sensitivity 


10W (+40dBm) 
0.5.V (-113dBm) 


Our Power-Packed 
Line-up Awaits 
1 Your Call. 


Wren you need batteries you need 
them now. 


You need Centurion. 


We've been one of the leading suppliers 
of batteries to the communications in- 
dustry for over 10 years. So our nation- 
wide distribution network is experienced 
in keeping what you need in stock. 


And on those rare occasions when your 
requirements go beyond what your near- 
by distributor has on the shelf, Centurion 
can quickly supply him with what you 
need. Our large standing inventory and 
computer-assisted order processing 
will speed your order on its way — often 
the same day. 

Centurion’s strict quality control as- 
sures you of a dependable product. We 
provide batteries and antennas to a ma- 
jority of the radio equipment manufac- 
turers, so you know we're dependable. 


We offer a complete line of batteries 


New! Extra -High Capacity and battery packs for virtually every 


communications power requirement, 


1200 MAH Batteries at 900 & from portable radios to cordless tele- 
= phones — even customized equipment. 
MAH Prices! * 


Extra-High Capacity Batteries Available 


900 MALL still available.) |. . 
Existing New 


MAH Centurion MAH 
Motorola HT600 goo HT4585E L200 


Motorola MTtOO0-MTXSv00 = 900 MT4824E 1200 


Radius  P200 900 PRSS21E 1200 
GE ss PRYMUPSeries 900 PR2524E 1200 
GE MPR/MPS 900 MP1000G 1200 
GE MPX 900 MPIOOOR 1200 


Bendix King 900 KROIOSE 1200 


For the name of our distributor nearest 
you, or for emergency orders, call toll- 
free 1-800-228-4563. Or FAX us direct. 
toll-free, at 1-800-848-DUCK (3825). 
*Limited time only. 

Visa or Mastercard accepted. 
GSA Contract No. GSO7F 19091. 


a an 
7 ENTURION Binz 


INTERNATIONAL, INC. 
P.O. Box 82846 
Lincoln, Nebraska 68501 U.S.A. 
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D&L COMMUNICATIONS, INC. 


MOBILE (PORTABLE) 
Tx output 
Rx sensitivity 


1W (+30dBm) 
14V (-107dBm) 


Antenna gain -3dB 
Maximum antenna distance 
to cable 4m 


The receiver probability is 95%. 
The allowable system loss, a, Is 
caleulated as follows: 


Fixed-to-mohile station: 


a, = 40 — (-—107) dB = 147dB 
Mohile-to-fixed station: 
a, = 30 — (—-113) dB = 143dB 


The smaller value of both. shown here 


to be 143dB, must be used for further 


calculations: 


u> 


tal 


CONNECTIONS” Suppo 
Cem a 


Call me today! 


wt ie 


¢ Product enhancements 
* NoC.0.D. charges 
* Credit applications available upon request. 


£XPRE> Service Power 


* We repair GE Mobile and 
Portable Two-Way Radios. 
¢ Board exchange programs 


Hi! My name is Valerie, I'm your D&L Connections, 
connection. You can enjoy the benefits of being one of the 
largest GE dealers in the country, without any of the 
expense, by simply requesting our FREE D&L Connections 
support catalog. With our catalog you can profit from 
LESS THAN WHOLESALE PRICES, NEWLY ENHANCED 
PRODUCTS, A SERVICE DEPOT WITH BOARD EXCHANGE 
PROGRAMS and much, much more. D&L is your 
Total GE Dealer Support Center. 


1-800-3366-VAL 


Buy, Sell ; 
& Service 
GE Two-Way 
Radios. 


GAIL. Wore Buying Power 


* Less than wholesale prices. 
* One million dollars in GE Radios, Antennas and Accessories. 


PROF From Selling Power 


* Same day shipping 


¢ Fast turn-around 

¢ Convenient, 
reusable return 
packaging. 


ok 


IN INDIANA CALL: 1-800-334-9653 


3512 CAVALIER DA. * FORT WAYNE, IN 46808 
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probability is: 
ac (50) = —70dB. 


The system corrections add up to the 
following (acy): 


Receive probability of 95% -10dB 
Antenna gain -3dB 
Antenna/cable distance factor -3dB 
Safety margin for 


environmental conditions -15dB 


acon = -31dB 


The maximum allowable transmission 
line attenuation now can be calculated 
with the figures provided above to 
determine the following: 


= a, + ac (50) + dew + a; 


Omax 


143 + (-—70) + (-31) + 0 


max = 


42dB 


max = 


The length of tunnel that can be 
served under the above assumptions by 
an ALF 9/23 cable at 900MHz is: 

For an end-fed system: 

ae 


= marl 


«@ = cable attenuation/length (a = 
47dB/km in this case) 
= 42/47 


eres 


= 0.89km 


Lona 


For a center-fed system: 


Linmax = 2lQmax + ala 

a, = insertion loss of the matched 
power splitter (a, = —6dB) 

tmax = 2(42 — 6)/47 

Lwag = 1.53km 


This calculation shows that. without 
a repeater, a center-fed system can cov- 
er more length than an end-ted system. 
[f the environment is relatively clean. 
the safety margin of I5dB can be de- 
creased and the allowable cable length 
will increase accordingly. 

This example is based on hypothetical 
data. Nevertheless. the calculation 


Can You Really Identif 
Who's Transmitting? 


DIGITA UNIT IDENTIFICATION is the industry 

standard adopted by General Electric and 
Motorola to positively identify mobile and portable transmitters in pub- 
lic safety, fire, government, business and industrial radio systems. Only 
Coded offers full compatibility with these standards. 


SUPERIOR SIGNALING RELIABILITY 

Digital PSK modulation is employed in combination with powerful error 
detection and correction protocols to provide superior accuracy and 
reliability. Coded's automatic transmitter identification encoders and 
decoders typically exceed 99.99% signaling reliability at signal-to- 
noise ratios too low to support effective voice communications 


FAST AND ACCURATE 

In less than a third of a second the entire four digit identification burst 
is transmitted, received, error detected, corrected and displayed. This Is 
less time than it takes to send four simple DTMF tone digits without the 
benefits of error detection and correction. 


COMPLETE SYSTEMS CAPABILITY 

Coded’s full line of products are compatible with existing radio equip- 
ment to meet the needs of both large and sma!l systems. Our sub- 
miniature encoders are designed to 
fit the smallest portable and mobile 
equipment and are easily installed. 
Coded's status display system, 
shown above, provides dispatchers 
with an efficient cost effective solu- 
tion for fleet status monitoring. Our 
system controllers are designed to 
interface with complex CAD systems 
and can accommodate the largest 
public safety fleets 


FIND OUT WHY CODED 

I$ BEST 

Let Coded identify solutions for your requirements and discover why 
Coded is the leader in transmitter identification products. 


CcCo0ed 


communications 


2375 Camino Vida Roble, Carlsbad, CA 92009 
Nationwide 800 228-6367 / California 800 325-0147 
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method shown, together with technical 
support from the manufacturer, allows 
system designs to be made without dif- 
ficulty. 

It might be necessary to use two types 
of cable in one system to achieve 
optimum performance. For example, 
random-slot cable might be used to keep 
insertion loss at a minimum; 
continuous-slot cable might be used for 
one or more short branches that cannot 
be served adequately by random-slot 
cable. 


Installation 

Accessories make installation easy 
even in the most demanding environ- 
ments. (See Figure 4 at the left.) In- 
cluded are connectors that install with- 
out special tools; straight adapters that 
connect two cable sections together; 
termination loads that provide a match 
to the end of the cable; and “tees” and 
power splitters for sending power to two 
transmission lines. 


Figure 4: Mount the cable to the wall with special hardware that maintains the distance beh 
of the cable to the wall. Other accessories are available to meet specific requirements. 


—! Forover a decade... 
Super Slide owners have mounted their radios with confidence — 


in everything from off-road 
QO Put the radio in the trunk or ma she to luxury cars. 


take it with you. No costly loss 
due to theft. 


QO Snap in - snap out. Radios can 
be moved or replaced in seconds. 


No loss of vehicle time or money : ore 
when a radio breaks down. ¢ i ro’ 

O Move radios only where they For literature now 
are needed. No extra investment call toll-free. 
in radios installed in vehicles 1-800-GJ-MOUNT (1-800-456-6868) 
which are used infrequently. ” Fax 715-344-5209 
0 Radios can be checked out to * 

authorized users only, then - Sameer-dORnMsSo0mM 
turned in after use. No problem ) Service & Solutions 

with pools. 801 Francis Street, Stevens Point, Wisconsin 54481 
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Affordable Wireless Data Recorder 


At only $595.00 printed stores and prints messages or 


communication between base station receives and prints simultaneously. 
computers and mobile units is now Easy to operate; compact size; full 40 Also available, other computer and 
affordable for everyone. The AR1200 characters per line printer output. data transmitting products. 


Also instock: ASTRON: Power Supplies: CUSHGRAFE TEA ntennas, RA DIO 


LARSEN:Antennas; MAXCOM:- Antenna ‘Tuners, RIPOsTouehtone 
Pads, MAG INSTRUMENTS Pilashli¢hts plas much: more two-way IDM. Bundy. Delve, Lox Angeles. CA-90025; toll free 


and: amateur radio equipment and supplies: 1BULBT7- 7979 FAX P25 R677 90 
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Performance standards 
detail test procedures 


Performance standards from the National Institute of Justice offer detailed 
procedures for equipment testing and specifications for equipment 
procurement. Here's how to put technical standards to work. 


By Lawrence kK. Eliason 

Radio communications technicians 
and manigers use equipment perform- 
ance standards to conduct equipment 
tests and to simplify the process of writ 
ing technical specifications for equip 
ment procurement, 

Manufacturers find performance 
standards helpful in learning what is ex- 


Eliason as the chic! of the Law Fnforcement Sian 
dards Laboratory, National Institute of Standards 
and Technotogs, dormerly the National Birreau at 
Standards, Gaithersburg, SID. 


pected of equipment for each particu- 
lar appheation 
Many readers use standards devel- 


oped by the National Institute of Justice 


(NI) Technology Assessment Program 
The program focuses on the criminal 
justice community's needs. Neverthe- 
less, the research applies equally to the 
private sector, including kind mobile ra- 
clio equipment for business and indus- 
trial use 

Mobile Radio Technology magazine 
printy feature written by 
researchers Who develop standards and 
other documents, The editors adapt 


articles 


Photo 1. Researchers take measurements for a report on field strength levels in vehi- 
cles caused by the operation of communications transmitters. 


government publications to prepare the 
articles 

MRT publicizes new documents in the 
monthly “Literature” column. 


Program background 

“The technology assessment program 
has three functional elements.” accord- 
ing to Lester D. Shubin, director of 
science and technology at NIJ. They are: 

© Advisory Council—Practitioners 
from federal, state and local criminal 
justice agencies help to establish re- 
search priorities. “They also help to se- 
lect equipment to be tested in accor- 
dance with the performance standards.” 
Shubin said 

® Information Center—The center ad- 
ministers equipment testing conducted 
by independent laboratories and dis- 
seminiates the program's publications. 

“Stal? members respond to individu- 
al requests for information phoned to the 
center's toll-free hotline.’ Shubin said. 

The center also handles requests cn- 
tered vis Search System, an on-line 
database. “The database includes the 
full text of all NIJ documents,” he said. 
“The system searches for all documents” 
full texts, including standards, guides. 
reports and consumer product lists.” 


®*Law Enforcement Standards 
Laboratory—George — Lieberman 


manages the laboratory's communica- 
lion systems program, which holds the 
greatest interest for technicians and en- 
gineers. Until Dec. 31, Marshall J. Trea- 
do was the manager. 

The entire technology assessment 
program includes weapons and protec- 
tive equipment, as well as forensic 
science, vehicles, emergency warning 
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ICOM wi + TIC-H10/U10 
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ee 
The IC-H10 and IC-U10 were 


designed with the toughest working environments in 
mind. Rugged die cast framing, and stainless steel 


Ieom’s IC-H10 and IC-U10 include 10 
programmable channels with individual transmit 

battery slides and connectors are only the beginning of 

the attention given to durable design. 


and receive CTCSS tones. High/low power switch to select | or 
4 watt output. Cloning capability to transfer data to a fleet of 
radios. Repeater lock-out and time-out timer. Advanced power 
saver circuit for longer lasting batteries. An optional DTMF 
encoder unit. All at an affordable price, 


With only four controls 
on the top panel, Icom’s IC-H10 and IC-U10 are very 
easy to operate. Because when you're working, the last 
thing you need to worry about is your radio. 


Bulky radios are a thing of the 
past with the IC-H10 and IC-U10 portables. 
Measunng only 2.3”W x 6.1”H x 1.2’D, they easily 
fit in a shirt pocket or on the belt without weighing 
you down. 


ICOM America, Inc, 2380: 116Ih Ave NE Snlleyye, WA ded 
3150 Premier Ore, Suite 126, Inving, TX 75063 

1777 Phoenix Parkway, Suse 201, Ajlanta. GA W449 

ICOM CANADA, A Oevision of ICOM America, lar 

3071 - #8 Road, Unit 9, Richmond AC V6X 2T4 Canada 


All sialen specications are sclyect to change wihty a nt Slesor 


ee HARD WORKING RADIOS 
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systems and security systems. The in- 
formation center can provide details 
about these aspects of the program. 


Standards development process 
“Once the National Institute of Jus- 
lice establishes project priorities consis- 
tent with Advisory Council recommen- 
dations,” Treado said, “the specific 
project is assigned to a researcher at the 


Alert Tone 


Selectone 


ULTRA-MINIATURE 


UNIVERSAL DTMF DECODER 


The new ST-806 combines micro-processor technology with 
advanced, ‘‘chip-on-board’’ assembly techniques to produce 
the worlds smallest DTMF decoder. Unique features include: 


¢ 1 to 7 Digit Code Capacity 

¢ Individual/Group/All Call 

e Remote Reset 

¢ Deadbeat Disable 

¢ Transpond Acknowlegment Tone 


E? Prom Programming 
Horn/Call Lamp Outputs 
Only 1.55”L x 0.85”"W x 0.12”H 


FOR FULL FACTS, CALL TOLL FREE: (800) 227-0376 


23278 Bernhardt St., Hayward, CA 94545 
(415) 887-1950 « FAX (415) 887-4011 


National Institute of Standards and 
Technology.” Usually. the researcher's 
assignment is to develop a standard to 
be promulgated as 4 voluntary national 
standard. 

Researchers first investigate the range 
of commercial products available for the 
type of equipment under consideration, 
They examine any existing standards, 
specifications or test methods that may 
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apply. 

When they understand the equip- 
ment’s technical details, the researchers 
emer the laboratory phase. “*Commer- 
cial units are run through their paces to 
devise test methods and to clearly 
delineate attributes critical to perform- 
ance,” Treado said, “Based upon 
laboratory study, the project staff drafts 
a performance standard that specifies re- 
quirements for those attributes.” he said. 
The staff also specifies a detailed test 
method for each essential characteristic. 

The draft standards are circulated 
widely among manufacturers and users 


Lawrence K. Eliason is the chief of the Law 
Enforcement Standards Laboratory. 


for comment. Then the standards circu- 
late within government agencies for peer 
review. Lieberman requests approval of 
the standards by the National Institute 
of Standards and Technology editorial 
review board. Then NIJ reviews and 
publishes the standards. 

“The purpose of laboratory research 
is to develop a standard.” Treado said. 
“During this effort. no attempt is made 
to rate any item of equipment as com- 
plying or not complying with the NIJ 
standard.” The reason is in part because 
the National Institute of Standards and 
Technology does not perform routine 
equipment testing. 

Treado also pointed out that. although 
draft standards are circulated for tech- 
nical review, the NIJ standards are nor 
consensus standards. “NIJ 
responsibility for the objectivity of per- 
formanee requirements and 
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What's Wrong With This Pictu 


: _ @ Spectrum Analyzer CT SYSTEMS, INC. 
Moder 206 e True Full Duplex/Offset Generator 5245 HORNET AVE. 
set 7 @ Tone and Digital Encoder/Decoder _ RO. BOX 470 
$8 95 - ® Storage and Recall Registers BEECH GROVE, IN 46107-0470 
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THE AFFORDABLE. 
Si cea 


eS 


PORTABLE 


from T-Beiry Electronics is your 
inexpensive aitesnative in 
industhnal grade fadios. 
You'll be satistied with these 
fealistic DE netits, 


® Metal alive & controls 
* Crystal or picgratiable 
wry,  & VHF of UHF, 9 of 4 
4 walls 


© 6 ur 16 Chaiisiels 
© One yed! limited 
Wallanly 
* High spec 
perfo. Nance 
* Louw prices 
Call or write for 
more information: 


ii. 
T-Berry 


T-Berry Electronics Corporation 
15 Technology Drive 
Fishers, Indiana 46038 
eciaicijetipignion 
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RELY ON JAN 
FOR 3-WAY HELP: 


1. TECHNICALLY 
CORRECT CRYSTALS 
TO YOUR SPECS. 

2. QUICK TURNAROUND 
WITH HUGE 
INVENTORY, PROMPT 
SERVICE, AND OUR 
EMERGENCY ORDER 
PLAN. 

3. LOW PRICES. 


QUARTZ CRYSTALS FOR 

TWO-WAY — INDUSTRY 

MARINE — AMATEURS 
SCANNERS — CBs 
MICROPROCESSORS 


FOR FREE CATALOG, 


CALL OR WRITE: 
CRYSTALS 


JAN CRYSTALS 


PO. BOX 06017 
FORT MYERS, FL 33906 
fo 936-2397 


“T since | 
1965 ees 


TOLL-FREE: 1-800-JAN-XTAL 


FAX ORDERS: 1-613-936-3750 
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National Institute of Justice 
Technology Assessment Program 


Information Center 


For individual requests for information and copies of Technology Assess- 


ment Program publications: 
TAP Information Center 
Box 6000 

Rockville, MD 20850 
800-248-2742 

301-251-5060 


TAPIC Search System, an on-line computer database of all NIJ documents 
whose full texts may be searched. 


Law Enforcement Standards Laboratory 
Manages the NIJ research program. 


Formulates perforniance standards and tests equipment in accordance with 


those standards. 


National Institute of Standards and Technology 
(formerly the National Bureau of Standards) 


Conducts research on behalf of LESL. 


Advisory Council 


Assists NIJ in establishing research priorities. 


Helps to select equipment to be tested by LESL. 


methods, and for making them fit the 
needs of the law enlorcement com- 
munity,” 


Using the standards 

You can use the standards in a varie- 
ty of ways. 

for technicians evaluating a given 
piece of equipment, a single document 
spells out procedures to use to make 
bench tests, 

For manufacturers. the standard 
delineates what is expected of equip- 
ment tor each particular application. 


Lhe most obvious and intended use of 


the standard is in equipment procure- 
ment. Rather than developing a pur- 
chase specification from: scratch, you 
can cite compliance with the standard 
us a purchase requirement. 

HW individual requirements difter 
slivhtly from those of the stindard. sim- 
ply cite modifications to the NIJ stand- 


ard or add requirements that are pe- 
culiar to your needs and that are not 
included in the standard. 

“When you use standards in’ the 
procurement process.” Treado said, “do 
not lose sight of the benelits of competi- 
live procurement. Although NIJ has not 
studied the benefits of using its stand- 
ards in competitive procurement, sever- 
al agencies have reported their cost sav- 
ings, One saved as much as $500,000 on 
a SL million procurement of communi- 
cations systems. In no cases have sav- 
ings been reported as less than 5% 2° 

Sometimes a user needs background 
information to more fully understand the 
reason for specific performance require- 
ments or for conducting a test in a cer- 
tain way. Therefore, NIJ often issues 
technical reports devoted to the research 
conducted in developing a specific 
standard. 


Here are some examples: 


WE HEAR YOU. 


In fact, we've been listening for more than 15 years. That's how long Royal's Business Guard® 
insurance program has been serving the needs of the mobile communications industry. So 
we're attuned to coverage needs that are changing as quickly as the industry itself. We 
provide custom-tailored protection for the unique risks and exposures of your business. 

In addition to basic coverage options, we designed 
coverages specifically for you. Protection for: * Pagers, mobile phones and two-way radios 
owned by you. * Towers, antennas and transmitter equipment. * Property of others in your 
charge. * Test equipment and tools. Business Guard alsu features a valuable dividend plan, 
which last year returned to its policyholders 6.1% of their premiums.* 

For more on how you can benefit from Business 
Guard protection, contact your local Royal agent or write us at 9300 Arrowpoint 
Boulevard, Charlotte, N.C. 28217-5599, (Attention: AGM). We'll be glad to lend an ear. 
"Diridends cannot be guaranteed and can only be paid upon declaration by Royal's Board of Directors. 


ot, 


€: 
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“NBS-GCR-81-356, Digital Com- 
munications Techniques and Equipment 
for Law Enforcement Use,” describes 
a study of typical communication mes- 
sage activities for several agencies. Il ex- 
plains the potential benefits to be 
derived by augmenting typical mobile 
FM transceivers with mobile digital 
equipment. It describes the characteris- 
tics of digital systems available for pur- 


chase at the time of the survey. 

_. “NIJ Standard-0225.00, Amplitude 
Companded [Single-]Sideband Trans- 
ceivers” is scheduled for publication this 
year. ‘““NBS-GCR-86-5I1, The Perfor- 
mance of Amplitude Companded 
{Single-]Sideband—Interim Report: A 
Review and Measurement Plan.” an al- 
ready published document, describes 
the early efforts in initiating the standard 
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At last - for mobiles AND PORTABLES - 
a super reliable end-to-end ANI system. 
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Sigtone, Inc. specialises in high quality, high performance, tone signalling products for 


radio communication 
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development project. 

“NIJ Report 201-87, The Intelligibil- 
ity of Amplitude Companded [Single-] 
Sideband Modulation Compared to 
Conventional Frequency Modulation,” 
describes that aspect of the laboratory 
research. All three documents resulted 
from research into the need for more ef- 
ficient frequency spectrum use. 

_ Similarly. research initiated to re- 
vise the NIJ mobile antenna standard re- 
quired specific research to specify the 
ground plane for test procedures to de- 
termine antenna gain. “NIJ Report 200- 
87, Monopole Impedance and Gain 


Marshall Treado, former communication 
systems program manager: ‘Commercial 
units are run through their paces.’ 


Measurements of Finite Ground Planes.” 
documents the research. 

L. Users have asked for information 
to use to improve communication sys- 
tem design, information that may be in- 
dependent of the development of a per- 
formance standard. 

In one case, researchers compiled 
data in a publication utled “NIJ Report 
200-83. Field Strength Levels in Vehi- 
cles Resulting from Communications 
Transceivers.” The report responded to 
an Advisory Committee recommenda- 
tion that information be made available 
to assist agencies in evaluating the 
potential non-ionizing radiation hazard 
to officers using communications sys- 
tems. The report does not interpret the 
data. But it presents current exposure 
regulations in sufficient detail to allow 
the user to make an independent judg- 
ment. (See Photo | on page 42.) 


CELWAVE Quality: 


There hasn’t been anything this big 
and ugly up here since King Kong. 


Goodbye, nulls. Get lost, voids. 
Good riddance interference. 
The brute is on the loose and 
it's ours. All ours. It's the 
proven, Bogner antenna design 
that delivers broadcast quality 
in cellular, mobile and paging 
operations. 


Celwave has renamed it: The 
Penetrator, and this beast is a 
thing of beauty. A whole line 
of patented, UHF and 800/900 
MHz land mobile base station 
antennas that perform like a 
dream. Their array of side-fed 


© Celwave 1989 


dipoles maximize pattern and 
impedance band width, provid- 
ing high gain, heavy null fill 
and variable beam tilt. 


CELWAVE 
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The Penetrator gives Celwave 
a very big advantage in cus- 
tomizing solutions to your 
antenna site problems. At the 
very top, the very bottom and 
everywhere in between. 

Call 1-800-321-4700 now for 
assistance in selecting the 
proper beam tilt and pattern 
for your application. 
CELWAVE, Route 79, Marlboro, 
New Jersey 07746. 

Tel: (201) 462-1880. 

Telex: 4944313 CEL NJ 


GSA# GSOOK88AGS0718 


2000 Channels 
5MHz to 1500MHz 


COMMUNICATIONS 
10707 E, 106th St. Lndpls., IN 46256 
Toll Free 800-445-7717 | 
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CSERVICE® 


The Software package 
written specifically for 
service/repair companies. 


® Job Ticket Tracking 
e Recurring Rental Billings 
¢ Maintenance Contract Analysis 
¢ Maintenance History Tracking 
* Service Van Inventory Control 
¢ Technician Productivity Analysis 
* Accounting 
General Ledger 
Accounts Receivable 
Inventory 
Accounts Payable 
Payroll 
Save time and money by coor- 
dinating your operations with our 
service software. IBM compatible. 
Demonstration program available 
for evaluation. 
America West C&E, Inc. 
311 Washburn Drive 
Rock Springs, WY 82901 
307-382-5663 
FAX-382-7323 
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Figure 1. Comparison of the power gain emission patterns of an 840MHz mobile anten- 
na measured at three rooftop mounting positions. 


The Advisory Council expressed 
aneed for information about selecting 
witenna Mounting locations on patrol 
vehicles. “NIJ Report 201-85, Measured 
Vehicular Antenna Performance.” pro- 
vides antenna patterns for each of the 
four authorized police radio communi- 
cation frequency bands. (See Figure | 
above.) 

Subsequently, the data were used to 
prepare “NIJ Report 200-88, Commu- 
nicauon Range Prediction for Mobile 
Radio Systems.” The report, to be pub- 
lished soon, converts measured anten- 
na gain as a¢ function of azimuth and an- 
tenna locations to cumulative gain 
curves, The cumulative gain curves are 
conbined with point-to-puint range 
prediction theory. 


The result permits the prediction of 


overall communication systems cover- 
age. based upon transmission reliabili- 


ty. The data are presented as a series of 


nomographs, (See Figure 2 on page 52.) 


Two nomographs summarize each com- 
munication band, including one nomo- 
graph fora vehicle with a light bar in- 
stalled and one nomograph for a vehicle 
without a light bar. 

Each nomograph displays a cumula- 
lve gain curve for six antenna locations. 
The corresponding transmission ranges 
are presented on the nomographs for 
three types of terrain roughness and two 
levels of communication reliability. 

The report explains how to adjust the 
coverage range obtained direcUy from 
the nomograph to accommodate mobile 
and base staion systems with character- 
istes that differ from those used to cal- 
culate the poimt-to-point. transceiver 
range data. for example. transmitter 
power or recelver sensiuvily may differ. 

The Technology Assessment Pro- 
gram has produced a variety of user 
guides. An example is the Mobile Ra- 
dio Guide, which was adapted as a 
three-part article published in the April, 


WE'LL GO TO ANY 
LENGTH TO MEET 
YOUR CABLE NEEDS. 


Heliax’ 


When you need Andrew Heliax” 


coaxial cable in a hurry, make 
sure you Call the right place. 
TESSCO stocks high quality 
Andrew cable in depth at its 
regional distribution centers. 


No matter where you are locat- 


ed, there’s a TESSCO distribu- 
tion center ready to serve you 
and ship your order... fast. 


No minimum purchase is 
required. Sophisticated cable 
handling equipment is used 
to cut your order to exacting 
specifications. There’s no 
reason to purchase more or 
less than you actually need. 


Connectors can be expertly 
installed at a nominal charge. 


is a registered trademark of Andrew Corporation. 
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Don'ttie up your technician's 
time with installing connectors 
when TESSCO can provide this 
service for you. A large variety 
of connectors are warehoused 
to match your cable size. 


In addition to cable and con- 
nectors, TESSCO also carries a 
complete line of Base, Mobile 
and Portable Antennas, Acces- 
sories, Bench and Test Equip- 
ment. Call now 800-638-7666. 
Make TESSCO Your Total 
Source’ for all your land- mobile 
communications needs. 


jeSSCO 
Your Total Sowvce 


800-638-7666 
FAX: 301-584-7450 


[xe | 


AUTOMATIC 
RADIO STATION 
CW IDENTIFIER 


MODEL 813A 


MULTI-MODE OPERATION 
CHANNEL IN-USE INHIBIT 
REPLACEABLE CALLSIGN 
MINIATURE SIZE 1” x 4” 
ONE YEAR WARRANTY 


$79.95" 


*Plua Shipping, Handling & CA. Sales Tax 


Securitron Co. 


PO Box 32145 San Jose, Ca. 95152 
Phone (408) 263-6434 
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The 
Reach 


Voice 


Pager 


MADEINU.S.A. 


You can not buy a better 
pager at any price 


FEATURES: 

* Crisp, Clear Audio 

* Unsurpassed Sensitivity 
* Rugged Case and Clip 

* 24 Hour A Day Operation 


* 1 Year Warranty 
(parts and labor) 
* Choice of Several 

Code Formats 


No battery charging 


(Several months continuous service on 
a single throwaway battery) 


REACH 


Reach ELECTRONICS 


INCORPORATED 


P.O. Box 308, Lexington, NE 68850-0308 
(308) 324-6661 


FAX 308-324-4985 (800) 445-0007 
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Figure 2. Communications range prediction information for six 840MHz antenna 


positions. 


May and June 1985 issues. 


Equipment comparisons 

The law enforcement community 
recognizes and understands how useful 
standards are in the procurement 
process. 

But there is a need for comparing 
competing products in Consumer 
Reports magazine approach. “The Ad- 
visory Council recommended that NIJ 
establish a mechanism to test equipment 
and publish the results,” said Noel Bufe, 
the council’s chairman, and director of 
the Northwestern University Traffic In- 
sutute. “The test results would allow 
departments to make direct comparisons 
of items of equipment.” 

NIJ responded by establishing an 
equipment testing program, The Infor- 
mation Center administers the program 
with assistance from the Law Enforce- 
ment Standards Laboratory of the Na- 
tional Institute of Standards and Tech- 
nology. 

“We solicit proposals from indepen- 
dent testing laboratories interested in 
testing equipment in accordance with 
NIJ standards.” explained Mare Caplan, 
the Information Center's program man- 
ager. “The Law Enforcement Standards 
Laboratory assists in evaluating the 
proposals.’ 

Once a contract is awarded, staff 
members of the National Institute of 
Standards and Technology's laboratory 
accreditation program evaluate the com- 
petence of the independent laboratory. 


They conduct an on-site inspection 
when the first item is tested. 

Final test results from the laborato- 
ry are critically reviewed by Informa- 
tion Center and the Law Enforcement 
Standards Laboratory staff” Caplan 
said. “Then the test results are used to 
prepare an equipment performance re- 
port that fully presents all data.” 

Individual models of equipment that 
comply with the standard are placed on 
a Technology Assessment Program 
Consumer Product List. 

After the initial testing, manufactur- 
ers may, at their expense, have new or 
additional products tested by the ap- 
proved independent laboratory for fu- 
ture inclusion on the list. 

Readers may find several equipment 
performance reports to be of interest, 
such as one for personal and portable 
transceivers. and another on recharge- 
able nicad batteries used with the trans- 
ceivers. 

The Information Center has finished 
testing vehicle tracking devices. The re- 
port is to be published soon, 

Mobile digital terminals are being 
tested: the report will be available be- 
fore long. 

Two additional types of communica- 
tion equipment are to be tested: body- 
worn transmitters and miniature surveil- 
lance recorders. It is anticipated that at 
least one of the test reports will be pub- 
lished this year. 


‘R 


Trade association leaders see frequency shortage, competition, consolidation 


With the arrival of the new decade, 
all eyes are turned toward what the next 
10 years will mean to mobile radio, At 
Expo East in Orlando, FL, Sept. 7-9, 
industry leaders made predictions on 


Jay Kitchen: ‘Welcome to the ‘90s and 
tougher competition.’ 


what the future holds, 

“The paging industry has lots of fre- 
quencies available, but by the mid- 
1990s, we will face a severe shortage if 
the industry keeps growing at its cur- 
rent rate.’ forecast Tom Stroup. vice 
president and general counsel for Telo- 
cator, Washington, DC. 

Nationwide and international paging 
are in the big picture, Stroup said. He 
perceives further integration of equip- 
ment and integration of paging and con- 
sumer electronics, citing that the indus- 
try already has seen such integration 
with the wrist-watch pager. 

Stroup predicted that mobile satellite 
service may be substituted for cellular 
service in rural areas and thus serve as 
its competition. He foresees: “The de- 
velopment of mega-companies offering 
a full line of services such as mobile sat- 
ellite paging, cellular and radio- 
location.” 

Tougher competition will evolve in 


the 90s, according to NABER president 
Jay Kitchen. “Those that continue to 
‘roll with the flow’ will survive. But you 
want to be able to do more than sur- 
vive,” Kitchen cautioned. 

“Success stories of the "90s will be 
told by those who know how to deal 
with competition,” he said. The three 
factors of competition are uniqueness, 
customer service and training. 

“You don't have to be the biggest and 
best to compete,” Kitchen said. He ad- 
vocates that if companies offer unique- 
ness, customer service and training, 
they will survive in the next decade. 

More depletion of spectrum in the 
90s is predicted by Jack Richards, as- 
sociate general counsel for SIRSA. 
“The FCC has fostered the growth of 
both SMR and cellular in the "80s and 
many SIRSA users are already out of 
spectrum in this country,” he said. 
“SMR and cellular are up. ’'m not op- 
timistic for industrial users.” 


How's that for a turn on? 


What Really Turns You On 


The "Smart Vox", used with any of our audio accessories, will 
recognize your voice in varying noise - from quiet to 

deafening - and will consistently turn on your radio . . . but only 
when you talk. No loss of words at the start of a message, no 
false keying, no adjustments, no modifications. 


For completely HANDS-FREE, RELIABLE RADIO 
COMMUNICATIONS, get turned on by our "Smart Vox". 


Contact: 
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CORPORATION 
1400 North Shoreline Blvd. 
Mountain View, CA 94043 
(415) 965-8020 


February 1990 


Mobile Radio Technology 5: 


CELLULAR TESTING POWER 
at the touch of a key! 


Supercharge your service monitor! 
« 2K-M) for MARCONI 2955/2957 

« ZK-1200 tor IFR 1200 

« ZK-4 for other mores 


OQ) 2K CELLTEST SYSTEMS 


137 E. Framont Avenue, Sune 80 * Sunnyvale. CA 94087-2501 * (408) 735-7076 
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THE INSTALLER’S FRIEND 


ANTENNA TESTER 

Tests Cellular and SMR mobile antennas 
over full transmit and receive bands. Sim- 
ple operation: Adjust the MB800 to the 
desired frequency and read SWR and 
Match Efficiency directly. No computation 
required. Generates its own test signal. 
No transceiver needed. 


HELPER INSTRUMENTS CO. 


LEADERS IN INNOVATIVE TEST EQUIPMENT 


The MATCHBOX” 
Model MB800 $650.00 


FAX: 407-777-1447 
| 800-327-9308 / 407-777-1440 
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Pike & Fischer’s 
Private Radio 
Rules Service 


updated bimonthly. 
For more information contact: 
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131 Tomahawk Dr., Indian Harbour Beach, FL 32937 


Pike & Fischer, Inc., 4550 Montgomery Ave., 
Suite 433N, Bethesda, MD 20814-3386, 
(301) 654-6262; FAX (301) 961-6544, 


News 


Another trend Richards expects to 
continue ts a short-statfed commission. 
“FCC enforcement efforts are doing 
more with less.” he said. “There is not 
cnough money for the FCC to embark 
on new enlorcement efforts.” 

Forecasts made by Russell Fox, presi- 
dent of ASNA, centered on factors that 
will foster industry growth, These in- 
clude trunking, the use of digital trans- 
missions for SMR, channel splitting in 
SMR and use of mobile data terminals 
in SMR. “All of these will occur at 
some point.” he said. 

“For SMR, regulation is one of three 
factors (hat will determine where our in- 
dustry is going.” Fox said. Technology 
is another factor. “Competitive pressure 
is another.” 

Fox said with trunking of convention- 
al channels, the technology is there, but 
FCC regulation is missing. “Private car- 
riage below 800MHz is another area 
where the technology is there, but we're 
waiting for regulation,” he added. “End- 
user licensing ts a third area waiting for 
regulation.” 

“Digital cellular will create the 
growth network of the turn of the cen- 
tury.” predicts George Calhoun. gener- 
al manager of North American Group, 
International Mobile Machines. “Digi- 
tal cellular will allow competition in the 
local exchange networks.” 

Other 1990 predictions from Calhoun: 

© Spectrum efficiency will improve 
much more than many expect now. 

* Liberalization of spectrum will be- 


The complete text of FCC Rule 
Parts 90, 94, 95, 99 and 17— 


Russell Fox: ‘Consolidation of industry is 
driven by competitive pressures.’ 


come widespread, 

¢ Digital cellular will amount to 50% 
of the cellular revenue in 1999, 

* Technology will move much farther 
than this industry is ready for. 

* Cellular will become primarily 
software-based, 

* Cellular stocks will undergo an 
apocalypse before the millennium. 


Dr. Irvin Solt 

Dr. Irvin “Irv” Solt, whose pioneer- 
ing development work led to significant 
advances in high-capacity linear radio 
systems, including single-sideband and 
digital microwave technology, died Oct. 
5, 1989, 


TAD Radio of Canada 
distributes in North America 

TAD Radio of Canada, Vernon, Brit- 
ish Columbia, has signed an agreement 
with TAD Japan, Tokyo, to distribute 
TAD products in North America. TAD 
Radio is at 3101-29th Ave., Vernon, Brit- 
ish Columbia VIT 1Z2: 604-545-1150. 
The U.S. mailing office, TAD North 
America, is at PO, Box 718, Redmond, 
WA 98073, 206-869-5191. 


Basic names rep 

Basic Communications, Laurel, MS, 
has selected M P Marketing of Allen, 
TX, as its manufacturers rep in the Tex- 
as, Arkansas, Oklahoma and Louisiana 
area. Basic offers the RTX Radio Tele- 
phone Exchange trunked system domes- 
tically and internationally. 


The 
Complete 


CELWAVE Distributor 


Communications 


distribution of mobile 
communications products 
since our founding in 1979 
and today we.are one of 
the largest: distributors in 
the country. 


Celwave Products. 

® Base Station Antennas 

® Mobile-Antennas 
(Antenna Inc.) 

® Transmission Line 
(Cablewaye) 

= Duplexers 

® Cavities and Filters 

= Combiners and 
Multicoupters 

® Marine Antennas 


Go Communications 
AS Assaeiatas Ine. 


= Box 2399 305 North Republic Avenue Joliet, IL, 60434-2399 ) 
2 15)7 744-6444 US (600) 35-9313 TL (800) 892-611 
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egulating technology 


FCC field engineers fight unlicensed radio operation 


Increasing numbers of unlicensed ra- 
dio users form the FCC's biggest en- 
forcement problem, according to two of 
the commission’s field office engineers. 
Engineer-in-charge Ralph M. Barlow, 
from the Tampa, FL, field office, iden- 
tified the temporary authorization 
procedure as a factor. 

Speaking at a September FCC forum 
in Orlando, FL, Barlow said: “Some 
land mobile service representatives have 
a tendency to put a repeater on the air 
and go around and give the users a tem- 
porary authorization without frequency 
coordination. No one knows about it un- 
til someone needs that frequency and 
applies for it. The newly licensed user 
then finds somcone already on the [re- 
quency, though there is no record of the 
first user. We are seeing more and more 
of that.” 

Barlow said complaints of false load- 
ing on specialized mobile radio systems 


Robert McKinney: ‘We had a lot of un- 


verify whether a system is fully con- 
structed as a licensee reports. He said 
sometimes allegations have been made 
that an individual has applied for mul- 
tiple licenses for systems within 40 
miles of one another, contrary to the 
rules, using different names in an effort 
to circumvent the rules. 

“These trends have developed as if to 
say the industry has had a free hand, and 
there is no one to slap it, so to speak,” 
Barlow said. 

Robert C. McKinney, the engineer-in- 
charge at the Vero Beach, FL, field of- 
fice, said: “Unlicensed operation tends 
to be our primary problem. As we 
moved the field office from Ft. Lauder- 
dale to Vero Beach, we've seen a big 
change in that we came from a 
metropolitan area with a lot of congest- 
ed frequency usage. We had a lot of un- 
licensed businesses using marine fre- 
quencies. We see less of that in Vero 


are on the rise. The private radio bureau jicensed businesses using marine Beach. There are plenty of frequencies 


refers the complaints to field offices to frequencies.’ 


in our area.” ASL 


A NEW LITTLE PIGGY 


There's a new pigtail in town: The all new Larsen® 
KG-825 On-Glass Cellular Antenna. 

It's sleek. Sexy With a high-tech European look 
designed for performance as well as appearance — 
distinctively more elegant than its competition. The 
KG-825 also sports a small “footprint” which conforms 
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easily to the erratic curves of today’s automobile glass. 
Technically speaking, the KG-825 is the most advanced 
antenna we've ever made. We've placed its patented* 
impedance-matching circuitry on the outside of the glass 
with the radiating element, creating a low impedance 
power transfer through the glass. No tuning is required. 


Af T update 


Council member Haley proposes study manual revision, textbook 


Association of Communications 
Technicians (ACT) council member 
Alex Haley has prepared a proposal for 
revising the National Association of 
Business and Educational Radio 
(NABER) technician certification study 
manual. ACT is a membership section 
of NABER. 

“We are looking at expanding the 
prep manual for certification so it has 
a written answer for every question. A 
better bibliography with references for 
cach answer would be included,” Haley 
said. The current study manual has been 
criticized by some certification candi- 
dates because it lacks certain answers, 
and answers cannot be found in manu- 
als readily available, either. 

In addition, Haley submitted a pro- 
posal for a full textbook on mobile ra- 
dio. He said sponsors probably would 
be needed to help underwrite the pub- 
lishing because “‘we couldn't sell 
enough to support it.” Haley estimates 
that 5,000 to 6,000 copies would be sold, 


but the sale of 10,000 copies would be 
required for the project to be self- 
supporting. 

NABER staffer Mark Huey said the 
examination manual revision project is 
“on hold” pending a NABER executive 
council approval because the project is 
an item that has not been budgeted. 


Certification exams 
The current schedule of NABER cer- 
tification exams includes: 
March 23 and 24 nationwide 
March 30 at IMCE show 
May 12 at NABER’s annual meeting 
May 18 and 19 nationwide 
June 23 and 24 nationwide 


ey 


Information 


For information about ACT, call 800- 
759-0300. Ask for ‘‘technician 
services.” 


ACT membership drive 


500 


During its March 1989 council meeting, 
ACT set a goal of adding 500 new mem- 
bers during the following 12 months. As 
of Dec. 1, 290 new members have 
joined. 


AyD 


CEL 


GOES TO 


Translation? Peak performance right out of the box. 
See the new KG-825 at your Larsen dealer today. It’s one 
pigtail that has all others wagging behind. 


IN U.S.A.: call toll free 1-800-426-1656. (In Wa, 1-800-562-1747); IN CANADA: call toll free 
1-800-663-6734, Larsen® is a registered trademark of Larsen Electronics, Inc. *Kilglass™ 
antenna series patent #4,764,773 


Larsen Antennas 


products 


Readers’ choice 

Of all the new products and services 
covered in the June 1989 issue, the 
ones reprinted here generated the most 
reader requests for additional intorma- 
tion. If you missed them the first time. 
here is your opportunity to acquire 
more information on them: Just circle 
the corresponding Fast Fact Card 
number on the card found in the back 
of this issue and mail the card to us, 


Portable spectrum analyzer 
covers 2MHz to 1000MHz 
Model PSA-65A portable spectrum 
analyzer spans 2MH7z to |O000MHz in 
one sweep with a sensilivily greater 
than —90dBm in narrow spans. The 
Aycom unit weighs 18 pounds and is 
battery- or line-operated. Options 
available include frequency extenders, 
audio demod, log periodic antennas 
and carrying case. 
Circle (277) on Fast Fact Card 


High-speed radio modem 
operates from 5Vdc to 14Vdc 
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Model HSM-5 high-speed radio 
modem from GLB Electronics fea- 
tures low-current drain and 9.600 baud 
or 4.800 baud data rates, The OEM 
subassembly interfaces a digital data 
source and an FM radio receiver for 
data transfer, Tt works with phase- 
modulated and synthesized radios and 
operates from 5Vde to 14Vde. Features 
include a transmission timer and a 
power-down mode. 
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Radio coupling device 
suits cellular use 
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The Celjack telephone to cellular ra- 
dio coupling device from Telular fea- 
lures precision dial tone: female RJNC 
connector; distinct tones for receiver 
olf hook: lock: roam: pulse or tone di- 
aling: and loop or ground start. 
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DATA‘MATE MOT. 


2-WAY ALPHA-NUMERIC TEXT TERMINAL 


atk WE HELP 


COMMUNICATIONS | 
IS THE GAME. 


ACCURACY @ 
SECURITY @ 
INTEGRITY @ 


YOU KEEP 
/ SCORE. 


Developed specifically for the 
communications service 
professional, Computer 

Resources’ system allows your busi- 
ness to operate at peak performance. 


EMERGENCY @ DELIVERY @© TRANSPORTATION | 


@ 9 PROGRAMMABLE STATUS MESSAGES Not aly a accounting but GS 
. ; specialized packages for service man- 
@ 4 PROGRAMMABLE “CANNED” MESSAGES agement, RCC billing and invoicing, 
© SEND 40 CHARACTER TEXT TO BASE SMR billing, and Sales Management. 
We provide a total package including 
@ RECEIVE 256 CHARACTER TEXT FROM BASE hardware, software, installation and 
@ STORE 99 MESSAGES FROM BASE poe, a 
a a cE t 
© VEHICLE 1.0. — GROUP |.D. — PRIORITY MESSAGES sie oo 


& 
computer 
resources 
INC. 

4104 39th STREET NORTH 
BIRMINGHAM, ALABAMA 35222 


CALL OR WRITE FOR INFO OR DEMO DISKETTE 


2611-F Temple Heights Drive 


Dealer (205) 54-8810 
DINET Inquiries Oceanside, CA 92056 = a 
DISTRIBUTED NETWORKS, INC. ATED) (619) 724-5355 
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Shintom 


Anology inc 


‘Burlin 7 
7) 
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Circle (53) on Fast Fact Card Visit us at CTIA, Booth #544 


New products 


High-power VHF mobile offers one to 45 channels Software enhancements 
update terminal features 
The modular voice processing (MVP) 
system of Glenayre-Atlanta Operation 
can be upgraded with software version 
1.0, which features announce-only mail- 
boxes; enhanced administrative screens; 
non-subscriber send urgent messages; 
auto play; and retrieve-only mailboxes. 
Circle (349) on Fast Fact Card 


The RMV60B high-power VHF mo- 
bile includes track tuning, a priority but- 
ton, one to 45 channels and CTCSS. The 
Relm Communications unit offers last 
scan, a time-out timer and busy chan- 
nel lockout. It scans as many as 40 
channels a second. 
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Adding a Trunk Channel? 


TNT-100 LTR® Logic and Interconnect 


POWER CARRIER RECEIVE TRANSMIT SYNC Cal TALK USTEN 
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GO FOR IT ( PROFESSIONAL 


FINE QUALITY GENUINE LEATHERCASES WITH OPTIONAL 
FOR NEW MODEL PORTABLES... TIME TRACK and LONG PLAY RECORDING 


STANDARD HX530 
STANDARD HX340 


G.E. PCS 
G.E. TPX Series 
MOTOROLA Saber® 
MOTOROLA Radius ®: 
P-10, P-50, 
P-100, ’ 
P-200 
MOTOROLA HT600 
MT1000 


UNIDEN SPU/SPH 


Custom logo 


MAXON CP 1015 cases with 
your 
ICOM IC-2AT trademark. 


call: TOLL FREE ELECTRONICS INC. 


2655 GARDNER ROAD. BROAODVIEW. ILLINOIS 60153 


1 -800-336-311 5 ILLINOIS 312/345-0337 * FAX 312/345-2091 


sj) 587 LIBERTY HIGHWAY 
, P.O. BOX 623 
PUTNAM, CT 06260 
PHONE 203-928-0377 
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MANY DIFFERENT VEHICLES. . 
MANY 


DIFFERENT 
CELLULAR 
ANTENNAS! 


Only one manufacturer offers the 
largest variety of cellular antennas to 
meet all your needs. With over sixty 
different models to choose from, 
shouldn't ORA Electronics be your 
only choice for cellular antennas? 


\ a 
ELECTRONICS BO PSSERDES LIS SST SS TEN RRR MR a eC Na SS SEE 

9410 OeiGuT pe P.O. Box 4029 + Chatsworth, CA 91313 + TEL: (818) 772-4433, ext. 407 « FAX: (818) 718-8626 

In Europe: ORA Electronics UK - Units 4&5, Rabans Close - Aylesbury, Bucks HP19 3RS - TEL: (0296) 415445 + FAX: (0296) 23311 

Also available from selected authorized distributors worldwide 
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New products 


Voice announcer upgrades 
include caller interaction 
Upgrades for the Racom 1700X mul- 
tichannel voice storage system include 
a multichannel digital announcer with 
polling capability, the SP46: and a call- 
er interaction function, the SP47. Both 
modifications enhanee the 1700X,. 
which records as many as 64 messages. 
Circle (382) on Fast Fact Card 


Instrument displays 
CTCSS tone received 

The Sub Sucker made by Automat- 
ed Industrial Electronics connects to 
the audiv output of any business band 
receiver and displays the subaudible 
CTCSS tone being received. Model SS-1 
presents tone frequency information on 
a front-panel LED display. 
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Synthesized VHF mobile covers 22 channels 


The Syn-Tech XTR VHE mobile 
boasts 22 channels, expandable to 99 
with a plug-in module, The mobile is 
available in dash- and trunk-mount ver- 
sions. RF output of the Midland LMR 
mobile is programmable from 2W to 
40W. The mobile can be progranuned 
for either of two power levels per chan- 
nel. Repeater talk-around is program- 
mable by channel or front-panel se- 
lectable. 


PolyPhaser 
Antennas 


BeldensTyton 
Test Equipment 


Primus. 
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Impulse Suppressors 


Decibel*Maxrad*Cushcraft 
Cable/Connectors 
Amphenol*Andrew*RF Industries 


Bird*Decibel*GoldstareHameg 
HelpersIFR*Telewave 


Meeting your communications 
needs into 1990 and beyond. 


ME OFimMUS 
: ELECTRONICS CORPORATION 
______ FAX #615-436-8945 + 800-436-1636 « [IL] 800-892-1413 


Cellular/Trunking 


800-S00MHz 
<1.1-1 
<0.1dB 

20Ch. @ 70W 


2225 Park Place - P.O. Box 9000 - 
(702) 782-2511 - RCA Telex 272718 + FAX (702) 782-4476 


DIME mic features 
field programmability 


The Astatic T, M-955M speaker mic 
leatures Frequency response of S0Hz to 
5.000Hz; |0-number autedial; and field 
programmability trom the keyboard. 
Designed for use with portables, the mic 
attaches to a lapel. 
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When Your Customer 
Needs You The Most... 


Dont Let Them Down. 


Paging/STL 


890-980Mhz 
<1.1-1 
<0.1dB 

20Ch. @ 70W 


For information on these and our 450 models 
of Impulse Suppressors, contact: 


KPolyP 


hasery 


CORPORATION 
Minden, NV 89423-9000 


Circle (59) on Fast Fact Cara 


WML 


MUM 


In the race against time, Alexander batteries lust 
longer because they re made with the longest 
lasting, highest quality cells available, 


In addition, Alexander leads the pack in dura- 
bility. Flexible circuit boards, polyswitches and 
other components have been designed into the 
line for quite some time. Now, others are jump 
Ing into the rive. 


What's even better is the facet we don't just won 
short races, but back our buttermes with the 
stronvest written warranty i the industry, dn 
fet. we llanateh aos other written warrants 


LEADER OF 
THE PACK. 


And with the support of our in-the-field battery 
spechilists, you ll find Alexander Batteries leading 
the pack am future technological advances, too, 


~g2- Alexander, 
“s" Batteries 
Leader of the Pack., 


PAO) Bos Lode, Miron City. LA 50401 
Tel) sod 247-082] or 915-423-8954 
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New products 


Pc programmability function added to paging terminal 


Model 64 DAPT-Plus dial-access 
paging terminal can be programmed by 
a personal computer or visual display 
terminal with an optional circuit card. 
The Zetron circuit card provides an RS- 
232 port and telephone line modem. 
Pages can be initiated from a computer 
with the option installed. 
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Replacement batteries fit Kenwood radios 


Replacement batteries for Kenwood 
TKI00, TK200 and TK300 radios are 
available from Alexander Manufac- 
turing. 

L] Model R5621 replaces Kenwood 
KNB-1 battery and offers 10.8V and 
490mAh. 

Li Model R5622 rated at 10.8V with 
800mAh capacity replaces Kenwood’s 


Solar power packs 
produce dc current 


Self-contained solar power systems 
includes a photovoltaic module, a charge 
regulator and a sealed, deep-cycle low- 
maintenance storage battery. The pow- 
er packs from Heliopower are availa- 
ble in three outputs. Load capacities 


KNB-2. 
Circle (341) on Fast Fact Card 


range from 19W to 73W hours per day. 
Circle (368) on Fast Fact Card 
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You have to be pretty sharp to stay ahead in the two-way repair 
business. That's why we built the COM-3. It works as hard as you do 
and for the money, you won't find anything as fast and powerful as 
the COM-3. In fact, it outperforms units costing over twice as much. 

How did we do it? Simple. COM-3 is all new—new design, new 
electronics. You won't get bogged down by complex and antiquated 
technology. Instead, COM-3’s advanced and powerful microelec- 
tronic circuits speed you through test routines. You get more work 
done, faster and easier than ever before. 

And now, here's the knock out—introducing the all new Ramsey 
COM-7 Spectrum Analyzer. The proof is in the picture. High- 


COM- 


COMMUNICATIONS SERVICE 


MONITOR $9795.00 


ASK ABOUT OUR EASY TO OWN LEASE PLAN  circie (61) on Fast Fact Card 


performance circuitry provides remarkable sensitivity for superb, 
high-resolution frequency analysis and observation. Interference 
location and characterization is easier than ever. Not only can you 
see the interference, you can hear it too. A variable bandwidth 
audio demodulator allows you to detect and audibly identify the 
interfering signals. In addition, a true frequency counter display 
speeds center frequency setting and reading. Frequency range cov- 
ers the entire | MHz to 1000 MHz spectrum. Add the optional track- 
ing generator and you can easily tune duplexers, filters and cavities! 
The Ramsey COM-3 and the all new COM-7, two mean machines 
designed to help you knock out the two-way competition. 


SPECTRUM ANALYZER i 
33qg5,00 COM: 7 


Ramsey Electronics, Inc. 793 Canning Parkway Victor, NY 14564 Order Factory Direct Call 716-924-4560 ec S&S FAX:716-924-4555 


POWER BREAKTHROUGH ! 


200 WATTS 


PER CHANNEL COMBINER 


( 10 CHANNEL 860 MHZ ) 


EB 
De Texeware inc? eee 


Designed to meet the 
needs of todays high 
power transmitter and 
amplifier designs. You 
can now deliver the 
maximum allowable 
ERP to your customers 
through your combining 
system. High power 
combining maintains 
Telewave's leadership 
in Low-Loss combining 
technology. The ad- 
vanced mechanical de- 
sign using 3/4 wave- 
length cavities, as- 
sures maximum _ long 
term system perfor- 
mance. 


3/4 WAVELENGTH CAVITIES 


HIGH POWER JUNCTIONS 


HIGH POWER LOADS 


UP-FRONT MAINTENANCE 


NO HIDDEN CABLES 


RACK INCLUDED 


RF METERING INCLUDED 


TELEWAVE, INC. 


1155 TERRA BELLA, MOUNTAIN VIEW, CALIFORNIA 94043 
(415) 968-4400 © TWX 910-3795055 * FAX (415) 968-1741 


ORDER TOLL FREE — (800) 331-3396 
; as : in Canada — contact Telewave Ltd., 11151 Horseshoe Way #4 


Richmond, B.C. Canada V7A4S5 (604) 274-8300 


Hy 
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NOW MEASURE POWER 
DIRECTLY AND ACCURATELY 


v +3%-of-reading 
v Wide input ranges 
-100mW to 10kW and 
1.5MHz to 1GHz 
v Modular configuration for 
flexibility, expansion, options 
Bird’s Model 4421 high accuracy 
directional RF power meter deliv- 
ers readings in either 
Watts or dBm at the 
push of a button, with 
out charts, external cou- 
plers or attenuators. 


who else but 


rte 


30303 Aurora Rd.. Cleveland, Ohio 44139 (216) 248-1200 TLX: 706898 
Bird Elec UD Western Sales Office: Ojai, CA (B05) 646-7255 


© Copyright 1989 Bit Eloetne: Cor 
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MORE EMI/RFI 
PROTECTION 


HIGHER PERFORMANCE 
Independent tests show Lindgren’s double- 
electrically-isolated (DEI) design assures higher 
shielding effectiveness in low-frequency magnetic 
and high-frequency electric fields. 


MORE SHIELDING SYSTEM OPTIONS 
We offer a complete line of modular enclosures, 
cabinets, and custom rooms. 

Shielding materials, in solid-sheet or screen, 
cover almost any shielding requirements. 

Our application engineers will help you design 
enclosures that meet your requirements for 
windows, filters for power and signal lines, wave 
guide feedthrus, and lights. 

Other options include RF connectors, fiber- 
optics, special access panels, automatic doors, 
emergency exits, permanent ramps. and flush 
floors with low-rise thresholds. 


EASY MODULAR ASSEMBLY 

Our patented resilient clamping system permits 
easy assembly. Enclosures can be modified and 
relocated again and again without compromising 
performance. 

Lindgren also designs and builds a variety of 
shielding solutions for industrial, medical, military, 
and scientific applications. 


Separate RF power 

sensors — each 

with its own wide- 

band calibration profile 

— can be inserted any- 

where in a 50-Ohm line. 

Calibrate Bird sensors right in 

your own lab with Bird’s unique 

Model 4029 power sen- 
sor calibrator. 

Send now for your 

free brochure with com- 
plete details. 


New products 


6V battery withstands 
deep discharging 


The 6SC200 6V, I80Ah gelled elec- 
trolyte battery is maintenance-free and 
is designed to withstand more deep dis- 
charge cycles than the average lead-acid 
battery. The deep-cycle battery offers 
three times the life expectancy of other 
batteries, according to Solar Electric 
Specialties. In the battery line, 12V 
units offered include 90Ah, 40Ah and 
31Ah versions. 
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ONLY LINDGREN MODULAR SHIELDING SYSTEMS 
ARE ASSEMBLED, TESTED, & GUARANTEED 
TO MEET SPECIFICATIONS BEFORE THEY'RE SHIPPED. 


Call us for more information and applications assistance. 


708-307-7200 


| RE, ENCLOSURES 


i= 400 High Grove Blvd. 
Glendale Heights, IL 60139 
Phone: 708/307-7200 

FAX: 708/307-7571 
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At Motorola Cellular, 


big thinking 
creates small miracles. 


In the rapidly growing cellular phone industry, Motorolais #1. Weve beat 
all competitors in the race to introduce the world's smallest hand-held 
personal cellular phone. We call it MicrolAC. Others call it a “miracle” 
of big thinking. . .amajor technological advance in microchips, circuit 
boards and the manufacturing process, And this is just one of the 
breakthroughs resulting from the insights and ideas of Motorola 
engineers, who are making a bigimpact on communications by mak- 
ing the worldwide telecommunity smaller. 


If you want to shape the future of cellular technology. consider one of 
the following opportunities 


SOFTWARE: Real-time software development using C. UNIX~ 
Pascal, Ada, assembler and structured design; experience :n soft 
ware quality, metrics, or testing; CASE software tools (Sun. Apollo) 
design. programming and system debugging for 
telephone digital switching or data communication 
systems; assembler and high-level structured 
languages: hardware diagnostics; object oriented 
design, C++; software development tools such as 
Teamwork and Interleaf; ASN.1 (Abstract Syntax Nota- 
tion); data communications protocols (CCITT #7. OSI, 
X.25, X.75, PAD, LAPB, LAPD, Ethernet, ISDN. 
CCITT V series modem, group 3 fax); model- 
ing and simulations (GPSS, SIMSCRIPT and 
other simulation tools). BSEE/BSCS/BSCE 
of equivalent. Respond to Dept. SW. 


ELECTRICAL/COMPUTER: Analog and 
RF circuit design. receiver or transmitter 
RF circuits; LCD display technology, 
acoustics, and 8-bit microprocessor soft- 
ware; infrared and fiber optics; low speed 
data; digital modulation; 8900 Mhz RF 
power amplifier design with hybrid or 
microstrip circuitry; RF device develop- 
ment with device vendors; parallel and/or 
push-pull RF amplifier design at 900 
Mhz or UHF: A/D and D/A convertors 

RF propagation; passive and active 
filter theory; microwave antenna 
design: UL, EMI and RFI require 
ments; HP 3062 test system; HP 9000; 
digital hardware, microprocessor ap- 
plications and interfaces; digital switch- 

ing technology; firmware develop- 
ment methodology; PCM and digital 
telephony; digital signal process- 


MICRO TAC 


5 


@®) MOTOROLA 
ing: ASIC design; LAN systems, PSTN t 


standards, ISDN standards, processor architectures, high-speed logic, 
16-bit MPU design practices, programmable logic: digital modulation 
synchronization, adaptive signal processing, viterbi algorithm: and 
MLSE, decision Feedback equalizer; convolutional code and linear 
block code, speech coding, echo cancellation, encryption; CAE 
techniques for digital hardware design using Mentor Graphics, etc.; 
data communications protocols (CCITT *7, OSI. X.25, X.75, PAD, 
LAPB. LAPD, Ethernet. ISDN, CCITT V series modem, group 3 fax); 
computer network managementadministration (Apollo. Sun, Mentor 
Graphics. Applelalk). BSEE/MSEE/BSCE/BSCS or equrvatent. Re- 
spond to Dept. EC 


MECHANICAL: Electronic packaging: CAD. CV CADDS 4x; 
materials selection and geometric tolerances and dimension- 

ing: extruded metal: injection molded plastics: 

life test procedures and factory introduction and 

support; plating materials and processes; structural 
analysis modeling; die casting and sheet metal 
stampings: thermal management BSME/ MSME 
or equivalent. Respond io Dept. ME 


SYSTEMS: Radio/cellular communication 
systems engineering: RF propagation prediction 
methods; PSTN traffic planning; telephone net- 
work, interconnection and telecommunication 
industry standards: microwave system design 
and equipment engineering; telephone 

switching systems; software programming 
skills. BSEE/BSCE/BSCS or equivalent. Re- 
spond to Dept. S 


Fora future with a company that will value 
and encourage your ideas, come to 
Motorola Cellular where youll find the chal- 
lenges for your big thinking. We offer an ex- 
cellent salary and a comprehensive bene- 
fits package. For immediate consideration. 
send your resume to: Supervisor, Pro 

fessional Recruitment, Motorola, Inc 
Cellular Group. 1501 West Shure Drive, 
Arington Heights, IL 60004. Or FAX your 
resume to: (708) 632-5717 (our 24-hour 
FAX line). To access our On-Line 
Career Network from your PC, dial 
(508) 263-3857, press return twice 
and key in password LEGACY. We 
are an equal opportunity/affirma- 

live action employer. 


¢ TRI 


MOTOROLA 
Cellular Group 
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New products 


Battery analyzer accepts NiCds 


The Dowit Service Company battery 
analyzer, the Maintainer, features a dig- 
ital readout of millampere-hour battery 
capacity and automatically discharges 
batteries to their proper level. The tester 
accepts a variety of nickel-cadmium bat- 
tery packs for portable radios. 
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SERVICE MONITOR 
MEASUREMENTS MODEL FM 110 


Covers all business channels from 3OMHz to 512MHz 
Monitor: 2uV, frequency error display, scope deviation display 
Generator: Calibrated output up to 10mV, Sinad display 


a tre Gorm 6945000 


Full Duplex capability 
FOB - BATESBURG, SC 


WE ACCEPT VISA, MASTERCARD & AMERICAN EXPRESS 


AIE CORPORATION — MEASUREMENTS DIVISION 


PO BOX 70, BATESBURG, SOUTH CAROLINA 29006 (803)532-9256 
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Crystals for many | 
applications 


For over 40 years. ICM has 
manufactured the finest in 
quartz crystals for every 
conceivable purpose 


A wide selection of holders 
are available to fit most any 
requirement. Our computer 
database contains crystal 
parameters for thousands of 
equipment types. 


Need crystals for 
communications, telemetry. 
industrial, or scientific 
applications? Let !CM's 
sales department assist you 
to determine which type of 
crystal is best for you. 
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Slotted coaxial cable 
designated fire-retardant 


The RXT4-3 slotted coaxial cable 
made by Andrew is plenum-rated fire- 
retardant. The cable is listed by Under- 
writers Lab as type CATVP. 
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Can we solve your 
crystal problem? 


For special purpose 
crystals. special holders, 
special sizes. call our crystal 
sales department. We will 
be pleased to provide 
recommended data. 


International Crystal 
Manufacturing Co., Inc. 


PO Box 26330. 701 W. Sheridan 
Oklahoma City, OK 73126-0330 
Phone (405) 236-3741, Telex 747-147 
Facsimile (405) 235.1904 

Toll Free 1-800-426-9825 

24 Hr. Toll Free Fax 1-800 322-9426 


Advancing The State Of LTR® 


MODEL 49 TRUNKING REPEATER MANAGER 


Zetron Introduces LTR Trunking Repeater Manager 
with Powerful Integrated Telephone Interconnect 


The Model 49 Trunking 
Repeater Manager features: 


® LTRlogic, interconnect, validation, airtime 
accumulation, call buffer, site monitor alarm 
and modem in one unit 


@ E.F. Johnson and Uniden bus compatible 

® Airtime accumulators with prime time premium 
@ Interconnect via End-End, DID, or E&M line 
® Adaptive interconnect call limiting 

e Deferred system access, time-of-day lockout 
® Smart free repeater channel allocation 

@ Internal buffer for interconnect call detail 

® Extended horn honk answer limit 

® Site monitoring and mobile alarm alert option 
® Full programming with a PC office computer 
® Built-in 1200 bps modem 

@ Automatic program cloning 

® Compact 3-1/2" rack mounting package 


ZETRON 


Technology That Pays 


Zetron, Inc. Mobile Systems Division 
12335 134th Ct. N.E. Phone: (206) 820-6363 
Redmond WA 98052 Fax: (206) 820-7031 


Powerful interconnnect features allow you to choose End-End, 
DID, or E&M interface cards to adapt your trunked channel to 
your precise interconnect requirements. 


Using Zetron's Multibase™ advanced windowing software, you 
manage all your clients, on multiple sites and repeaters, from 
your office computer. With programmable parameters, you can 
easily adapt your system to your customers’ changing needs. 


The Adaptive Interconnect Call Limiting feature allows you to 
set call limits based on measured system traffic. You set the 
maximum number of simultaneous interconnect calls permitted 
for high or low priority customers. Repeaters are available for 
dispatch use, even if all channels are interconnected. 


INTERCONNECT 


DTMF Timeouts 
Interdigit: 5.0 First Digit: 5.0 

Regenerated Digits 

Min: 07) Max: 11 


LOADING 


H Time: 30 


Adaptive Call Limit Table 


System Call Limits Max Simul Calls 
Loading In Out Low High 

<20% 59:00 59:00 03 05 

<40% 40:00 30:00 02 03 
<60% 10:00 15:00 02 03 
<80% 10:00 10:00 01 02 
<100% 02:00 03:00 01 02 


Prefixes:Y 


LTR” is a registered trademark of E.F.Johnson Company 
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The next logical step 
in the future of your 
service business ... 


Computerizing your service operation can be a big step. 
But, it’s one the future will most certainly demand. 


We poavie software and experience that can make the 
hole process easier and much more affordable than you 
may think. 


From a simple service management program toa 
multi-user network that integrates sales, service, 


accounting, dispatch, repair analysis and SMR billing - 
we do it all!... and we’re here to help you do it right ! 


Micro-Quick Systems, Inc 
10384 Hillside Rd. 

Alta Loma, CA 91701 

TEL: (714) 980-1034 

FAX: (714) 944-3995 


Intelligent Software for Managers who take 
their service business very seriously ! 
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CW IDENTIFIER 
AND SITE MONITOR 


ID/SM-700 
$159 


Data Signal’s new CW Identifier with Site Fault Monitor capability surpasses all other CW Identifiers 
with its versatile, user-programmable microprocessor design. The ID/SM-700 parameters are field- 
programmable with dip-switches and a keypad supplied with the unit, thus eliminating the need for 
one-time programmable PROMS 


The site monitor capability is a FIRST for any CWID and is completely FREE. This feature will 
continually monitor up to six site functions/activities and provide an immediate indication of any fault 
condition at the remote site. The site monitor is also capable of providing a periodic status of each 
function. The fault condition message can be displayed using the Data Signal Model SFD-700 Site 
Fault Decoder. 


DATA 
SIGNAL 


INCORPORATED 
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New products 


Data products include 
software, terminals, modems 

Data communications products from 
Compuquest include a software pack- 
age, laptop terminals with internal 
printers; internal and standalone V.32 
modems for personal computers; and a 
protocol converter for existing modem 
systems. 

The software package, CCP/PC, ena- 
bles high-throughput and error-free data 
transmission over cellular and landline 
telephone systems. 

Circle (354) on Fast Fact Card 


Pe database service 
provides equipment lists 

Upgraded national equipment loca- 
tion services are available from Com- 
munications Hotline BBS. E-Mail en- 
hancements include hardware and 
software that allow more capacity; ad- 
ditional categories; high-speed upload- 
ing and downloading; and 24-hour free 
ad posting. 

Circle (366) on Fast Fact Card 


RURAL 
TELEPHONE 


RTS-25 
$449 


Data Signal's new Rural Telephone System, the RTS-25 
will extend a telephone to any remote area. It is ideal 
for use in remote interconnects, drilling rigs, ranches, 
mines, cabins, etc. A standard rotary or DTMF 
telephone set can be used at the remote location. The 
RTS-25 will ring any standard telephone set, The unit 
is designed to automatically functian with a rotary or 
DTMF telephone exchange. The RTS-25 is sald as a 
Set and includes both the telephone exchange and the 
remote terminal units. 


2403 Commerce Lane 
Albany, Georgia 31708 
Telephone: 912-883-4703 
Toll Free: 800-652-9296 


Mobiles offer data capability 


Syn-Tech FM mobiles from Midland 
LMR are available with data capabili- 
ty. The models are identifiable with a 
“D” at the end of the model number. 
Units include models 70-052CD and 70- 
056CD with HOW RF output in the 
40MHz to 54MHz range: models 70- 
340BD and 70-440BD with 40W RF 
output operating in the I48MHz to 
174MHz range; models 70-530BD and 
70-630BD at 30W RF output and oper- 
ating in the 450MHz to 470MHz range: 
and models 70-915D and 70-970BD at 
ISW covering 800MHz. 


Circle (336) on Fast Fact Card 


Battery-powered wattmeter offers 7 ranges per element 


Model 4410A battery-powered RF 
directional wattmeter boasts seven pow- 
er ranges per element. Made by Bird 
Electronic, standard elements provide 
frequency ranges from 0.2MHz to 
2,300MHz and power ranges from 
0.002W to 10,000W. Other versions 
available include model 4411 battery- 
powered portable or [ISV/230V ac op- 
eration; model 4412 rechargeable NiCd 
battery or I5V/230V ac operation: and 
model 4410P 19-inch rack panel- 
mounted unit with battery or I5V/320V 
ac operation. 


Circle (358) on Fast Fact Card 


B1225 VOICE ALARM 


Works with all normal 2-way radios 


FEATURES 

* Electronic voice storage. 

+ You record your voice in RAM. 

¢ | site [ID & 8 alarm inputs per unit. 

« All parameters ficld programmable. 

« Remote alarm acknowledgement. 

* The B1225's own vocabulary talks 
you through the programming. 

¢ 4 DTMF controlled relay outputs 
{unit verbally confirms relay output). 

¢ Transmits DTMF, 5 tone, 2 tone or 
single tone with voice message. 


TYPICAL APPLICATIONS 

« Oil company facilities eg: batteries, 
ESD valves, compressors. 

¢ Municipal facilitics eg: water level, 
intrusion alarms, pump monitor. 

* Remote radio sites eg: AC power 
failure, battery voltage, tower lights. 

BENEFITS 

* Reduced down time. 

* Site secutity. 

* Safety. 

* Cost effective. 


DEALER PRICE US $449. 


Quality Telecom Supply Ltd. 
2874 Catalina Blvd. N.E., Calgary, Alberta, Canada, TLY 6P2 
FAX (403) 285-2202 


(403) 293-1965 


Circle (70) on Fast Fact Card 


HELIAX® 


Hutton Communications is now your 


direct connection to ANDREW 
HELIAX“in large quantity or small. 

Hutton can supply all of your next 
HELIAX® Supertlexible, or Radiax® 
order with your choice of connectors 
installed and guaranteed. PLUS we 
have hoisting grips, hangers and 
grounding kits IN Stock. Check off 
your next order and call HUTTON. 

1-800-442-3811 


Main Feeders 


() 1/2" Heliax® — 
7/8" Heliax®— 
1-1/4" Heliax® 
_; 1-5/8" Heliax® 


rates 


| Jumpers 


1/4" Superflexible Jumpers 
1/2" Superflexible Jumpers 
Heliax@Accessories 


Hoisting Grips pes. 


[| Tower Hangers ____pes. 
'] Standoff Kits pes. 
|] Grounding Kits pes. 
"| Connectors pes. 


Now we’re rollin’ 
HELIAX ® 


\ 


Reels or Boxed ~ 


Helhax*is a trademark of the ANDREW Corporation, 


Distribution Services of M, Hutton & Company 
Sales Agency 
Hutton National 
SH1G FM 1960, Suite 215 


Headquariers 


ASTI) NEA 
NUT LO) Nis) 
U; c 


Circle (71) on Fast Fact Card 
February 1990 Mobile Radio Technology 71 


N duct 
Two-Way Racios sien 
rand Held And Moonie ft Motorola Saber radios 
Superior Quality Rugged And Reliable 


VHF - UHF 
Synthesized 
Crystal Controlled 
“Mini” And 
Standard Size 
Custom 
Requirements 
Accessories Replacement batteries for Motorola 
2 Year Warranty Saber series radios are available from 
Alexander Manufacturing. 

L Model H4592 with 7.5V and 
500mAh capacity replaces Motorola 


Immediate Shipment From Stock 
NTN4592. 
—. Mode] H4593 7.5V and 900mAh 


HAEWA Paw batte eplaces NTN4593A 
CORPORATION ™ Model H4394 7.5V and 1.3Ah bat. 


4357-B Park Drive Tel.: 404-921-3272 tery replaces NTN4594A. 


Norcross, GA 30093 USA __— Fax: 404-921-2896 ~ Model H4595 with 7.5V and L.8Ah 
= replaces NTN4595A. 


Dealerships Available Circle (356) on Fast Fact Card 


JFW Industries, Inc. 


5134 Commerce Square Dr. 
Indianapolis, Indiana 46237 
(317) 887-1340 


RF Power VSWR 

Cold Switch 1.3:1 maximum 
100 Watts average ¥ 

500 Watts peak DC Supplies 
Hot Switc + 15 Vdc 250 mA 
20 Watts average +5Vdc@ 40 mA 


Frequency Range Control (1 line 
Lah Mr 8 TIL ( 


Insertion Loss RF Connectors 
4dB maximum SMA, TNC, or N Female 


Isolation Switching Speed 
50 dB minimum 100 microseconds 


HIGH POWER SWITCHES 


Solid-State Power Switches That Require Only Low Voltage DC Power 


Sw 


Circle (73) on Fast Fact Card 


Glass-mount antenna Voice scrambler is built 
features tunability into mini 5W portable 


The Tech Talk 5W, four-channel port- 

able unveiled by Advanced Videotech 

The K-2 cellular glass-mount anten- features a built-in voice scrambling 

na from Antenna Company features a module, The module uses frequency in- 

3dB gain and can be fine-tuned clec- version to render communications 
trically. unintelligible to eavesdroppers. 
Circle (409) on Fast Fact Card Circle (439) on Fast Fact Card 


B1260 VOICE ALARM 


For your Radio System and/or Telephone 


FEATURES TYPICAL APPLICATIONS 


* Electronic voice storage. * Oil company facilities eg: batteries, 
* Custom alarm announcements. ESD valves, compressors. 

* 8 optically isolated inputs per unil. « Municipal facilities eg: water level, 
* Remote alarm acknowledgement. intrusion alarms, pump monitor, 


* Transmits DTMF, 2 tone or single * Remote radio sites eg: AC power 
tone with alarm message on radio. failure, battery voltage, tower lights. 
¢ All operating parameters are ficld BENEFITS 
programmable (locally or remotely). * Reduced down time, 
¢ Auto-dialing of 8 phone numbers. * Site secutity. 
¢ Shares radio channel and phone line. * Safety. 
* Works on party lines. * Cost effective. 


i ey Telecom Supply Ltd. (403) 293-1965 
2874 Catalina Blvd. N.E., Calgary, Alberta, Canada, TIY 6P2 
FAX (403) 285-2202 


Circle (74) on Fast Fact Card 


Celwave 


Super Stationmaster'™ 
Base Station Antennas 


When you think 
base station, think 
Hutton Communications 
and 
Celwave RF 


Super Stationmaster'™ UHF base 
antennas incorporate certain 
design enhancements not avail- 
able in other fiberglass collinear 
antennas. The for instance, the 
PD455 combines 10MHz band- 
width with improved lightning pro- 
tection while preserving the de- 
sireable lightweight characteristics 
ofthe antenna, The PD755 keeps 
the same electrical specifications | 
of the PD455 while providing out- 
standing ruggedness for really 
severe weather locations. Cel- 
wave antennas comply fully with 
the ElA329 standards for testing | 
antenna gain. 


Hutton can supply a wide range of 
«=.  Celwave RF products from anten- 
"nas to multi-port combiner sys- 
tems to many sizes of Celwave- 
coaxial cable. Hutton is your very 
best choice for your supplier of 
Celwave Super Stationmaster™ 
antennas and any of the other fine 

’  Celwave RF products 
™ 
Call 800-442-3811 


Ask for ext.#125 for more information 


Distribution Services of M. Hutton & Company 
Headquurlers a Sales Agency 
Hutton Communications Hutton National 
32¢0 Garden Brook Or ve 981D Fld 1960. Suste 215 
Daitas, Texas 75234-2308 Humble Texas 77338 


214 -484.0580 713-446-4080 
800-442-3811 800-325-8950 
Fax 214-484-9254 Fax 713.446.5779 
wa | 
| fee 
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QUARTER KILOWATTS RUNNING New products 
A FEW QUARTS LOW? 


Unit combines paging, 
two-way communications 


TUBES RUNNING A BIT FLAT? HIGH VOLTAGE LEAKING? 7” a , 
FEEL LIKE YOUR TRANSMISSION’S SLIPPING? Tie: 12/8 pager-portable from TM 


aes pane Communications covers I144MHz to 

An older Amp is like a fine old car. It was great in it’s day | I74MHz. The unit operates as a tone 
but you can never tell when your transmission is going to fail. and voice pager with a IW transceiver. 
VoCom PRODUCTS USA MADE SOLID STATE REPLACEMENTS FOR [t suits a two-sequential system: The unit 
MOST OEM POWER AMPLIFIERS. CALL US NOW — THE CALL IS FREE! decodes two-tone sequential signal tones 


1-800-USA-MADE (1-800-872-6233) VoCom that correspond to the address code, al- 
(In Ilinois Call 312-885-3296) PRODUCTS CORPORATION lowing a voice message to be heard. 
HELE TOWER 'AQA Circle (320) on Fast Fact Card 


Midian Electronics is proud to bring you exactly what you've been waiting for: 
INTERCONNECTABILITY. Our new DTMF encoder/decoder microphones, dash mount 
boxes, and modules offer you all the features you want, including connéct and disconnect ANI, 10 Number 
Memory Dial, Last Number Redial, Busy Lockout, Time Out Timer, Dial Tone Pause, Call Routing Digit, Individual, Group, and All Call, 
Multiple Ring Tones, and Deadbeat Disable. Call +800-MIDIAN'S to find out more about Interconnectability. 


To Order Call Toll Free: 1-800-MIDIAN’S 


For Service Call (602) 884-7981 
FAX: (602) 884-0422, Telex, 910-952-1173 


MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 


Circle (77) on Fast Fact Card 
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Control module fits Uniden mobile for trunked use 


The RTX-UNIS 500-4051 mobile Basic Communications’ RTX system. 
control unit installs in Uniden’s SMU The module offers group and individu- 
mobile to enable trunked operation on al decode and ANI. 

Circle (374) on Fast Fact Card 


Battery charger, analyzer discharges IV per cell 


The Optimizer NiCd battery charger 
and analyzer operates with the push of 
a button. It uses a negative delta volt- 
age method of detecting full charge. The 
Alexander Manufacturing unit dis- 
charges a battery to IV per cell. The 
condition mode automatically charges, 
discharges and recharges a total of three 
cycles. The charger and analyzer is 
available in one- or three-unit models. 


Circle (355) on Fast Fact Card 


900MHz trunked mobiles offer 15W RF output 


The LTR 8640 and 8644 trunked mo- 
biles from E. F. Johnson feature SW 
output, 10- or four-system trunking; sys- 
tem scan; 900MHz channel operation; 
front-panel control; and external 
EEPROM programming. The dash- 
mount radios are housed in a die-cast 
chassis that meets military standard 
810C and D for shock and vibration. 

Circle (367) on Fast Fact Card 


B1225 VOICE ALARM 


Works with all normal 2-way radios 


FEATURES TYPICAL APPLICATIONS 

* Electronic voice storage. * Oil company facilities eg: batteries, 
You record your voice in RAM. ESD valves, compressors. 
1 site ID & 8 alarm inputs per unit. ¢ Municipal facilities eg: water level, 
All parameters ficld programmable. intrusion alarms, pump monitor. 
Remote alarm acknowledgement. + Remote radio sites cg: AC power 
The B1225’s own vocabulary talks failure, battery voltage, tower lights. 
you through the programming. BENEPITS 

* 4 DTMF controlled relay outputs ¢ Reduced down time. 
(unit verbally confirms relay output). * Site secutity. 

* Transmits DTMP, 5 tone, 2 tone or * Safety. 
single tone with voice message. * Cost effective. 


DEALER PRICE US $449. 
(403) 293-1965 


Quality Telecom Supply Ltd. 
2874 Catalina Blvd. N.E., Calgary, Alberta, Canada, T1Y 6P2 
FAX (403) 285-2202 


Circle (78) on Fast Fact Card 


BIRD 


THRULINE® 
4304A 
5-500Watts 
25-1000 MHz 
| Quick Change 

Connectors 
Original 
Bird Quality 
In Stock! 
$425.00 


Call Hutton for same day 
shipment* on BIRD products 
advertised in this ad. Free 
freight’ on orders over $400.00 
when you mention this ad. 


THRULINE® 


Model 43 
The trusted 
method of RF 
measurement for 
thousands. 
We have 
accessories 


TOO! 


$195.00 


D. . 
> 200 | 400 
] 250 500 | 1000 
$55.00 $55.00 $55.00 $55.00 | $55.00 
55.0) |) 55.00 55.00 55.00 | 55.00 
$5.0 | 55.00 | 55.00) 55.00 | 55.00 
45,00) 55,00 00 | $5.00 , 55.00 
$5.00 | 55.00] 55.00 | 55.00 | 55,00 
$5.00] $5.00] $5.00 55.00 | 55.00 
54.00 | 55.00 | $5.00 | $5.00 | 53.00 


“UPS Brown on orders placed before 2 pm. 


Distribution Services of M, Hutton & Company ———— 


Headquarters Sales Po 
Hution 
3240 Garden Brook Drive UNL 9810 Fd 1960, Suite 215 
Daitas, Texas 75234-2309 Humble, Texas 77338 
214-484-0580 713-446-4050 
800-442-3811 800-325-8950 
Fax: 214-484-9254 Fax: 713-446-5779 
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New products 


18-channel mobiles are expandable to 36 Elevated feed antennas 
sport spring bases 


= 
| 
| 


UHF and VHF mobiles. the GX 2000. 
come with 18 channels and are expand- 
able to 36 channels. The Standard 
Communications’ units offer rugged 
construction and wideband operation, A 
time-out timer is standard. 


Circle (352) on Fast Fact Card 


Program cellular phones? 


Profit from the Curtis Advantage Three elevated i antennas added to 


PRS200B rn : ‘ ‘ Ora Electronics’ Total Coverage line 
$1 O95 ' , Exclusive features give you the edge: offer 34B gain, heavy-duty spring bases 
e Programs over 125 models, non-standard and multifaceted elevated shafts. Mod- 
I S, Phili 
too! (Mot. sediees ir Sra ae el CMS6206 features a body mount 
Mi elaneemeeeeel = configuration. Model CMS6506_ has 
free NAMFAX 300 page Handeas rubber protection pads for trunk-lip 
sv i sean wees mounting. Model CMS6606 has a gold 
on’t send your cu ‘ mast whip and lower base and suits 
a3 LL NOW: (800) 332- : ee ee 
apren> Pa rp a evict body-mount applications. The models 
“Outstanding product, company and support.” Jett Joye-San Diego come with 16 feet of cable and TNC 
. . 1235 Pear Avenue connector. 
Curtis Electro Devices, INC. mountain view, ca s4043 Circle (316) on Fast Fact Card 


Circle (80) on Fast Fact Card 


Most systems operate at 30% or less efficiency. 
Is yours one of them? 


Unfortunately simple page deformatters, stat cards and 


...ever get the feeling 
your running your paging 
terminal in the dark? 


call counters won’t shed any light. 
You need full “off the air” system analysis. 


You need the Interceptor 5103™. 


Automatic digital format detection allows for unattended operation. 
Real-time display of received paging data in multiple formats. 
Real-time analysis of batch efficiency by format. 
User selection of target capcodcs for selective capture and testing. 
Keyword search allows for screening of pages by message content. 
Date/time stamping of all reccived pages. 
Selectable printer/disk logging of all paging traffic. 
Built-in report gencrator for user definable reports. 
On-line storage of captured batches displays content by frame. 
Wrap-around 24 hour statistical summary of paging traffic by format 
provides breakdown of airtime usage, total paging through-put, message 
content, and format efficiency for evaluation of channel loading. 

—_— a _]} Off-line utilities to help you maximize your system through-put, 

Re Se minimize delay time and increase channel loading capacity. 

Statistical Control Systems Corporation 
3430 27th Parkway @ PO Box 2844 
Sarasota, FL 34230-2844 
813-954-8816 / 8819 @ Fax 813-954-8624 


See why our customers say. 
“This is the best picce of test cguipmeat to come along in years.”” 


Call for your free Demo Disk today! 


Circle (81) on Fast Fact Card 
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Multiple frequency decoder Power system includes switchmode rectifiers 


adapts paging terminal TwinPack power systems from Pow- 
er Conversion Products feature modu- 
lar design and a mounting shelf with 
controls for two switchmode rectifiers: 
+24V and —48V systems are available. 
Rectifiers are convection-cooled and 
have an 88% efficiency rating with a 
power factor of 97% minimum. 

Circle (360) on Fast Fact Card 


20kHz to 1.5GHz 

300 Microvolts to 100V 
Circuit Loading<2 pF 
$750 complete w/probe 


A multiple frequency (MF) decoder 
board option is available from Zetron 
for its series 2000 paging terminals. The ; 
RF-801 


MF decoder card attaches to a “dual 

trunk card” in the series 2000 paging 

cma © enes at PARE | 407/777-1440 800/327-9308 HELPER INSTRUMENTS COMPANY 
nah FAX: 407/777-1447 P.O. Box 3628 


Circle (343) on Fast Fact Card TELEX: 362837 (Helper UD) Indialantic, Florida 32903 USA 


Circle (82) on Fast Fact Card 


ONE MOBILE RF AMP THAT 
WON'T DIE IN THE LINE OF DUTY. 


SHURE SMARTAMP™—THE FIRST COST-EFFECTIVE MOBILE RF 8 RELIABLE MODELS TO CHOOSE FROM. SmartAMP comes in 
AMPLIFIER SMART ENOUGH TO PROTECT ITSELF. Intelligence sets 8 different models—4 UHF and 4 VHF — designed to meet most 
SmartAMP apart. It’s constantly analyzing and monitoring three requested land mobile frequency ranges. 


crucial operating conditions: VSWR, temperature and input power. — ¢HURE SMARTAMP COMES WITH AN UNBEATABLE WARRANTY. 
When SmartAMP detects a danger condition, it shuts itself down. Each SmartAMP comes backed by a limited one year warranty 
Avoiding any damage. But the operator remains “on the air” — covering all components — even the final RF power transistors. 


operating at transmitter output power. : 
ANOTHER QUALITY PRODUCT FROM SHURE, Like all Shure products, 
SHURE SMARTAMP SHUTS ITSELF OFF—TURNS ITSELF BACK ON. SmartAMP will perform to specifications — if not exceed them, 


SmartAMP conti t it ti ditions even aft 
Moonee tree ed eee eee et. CALL TOLL-FREE 1-800-257-4873 (In Illinois call 1-800-624-8522) 


it has shut itself down. And as soon as conditions again allow : 4 
for safe operation, SmartAMP automatically resets itself to deliver for ee on the Shure SmartAMP. Or return the 
coupon below. 


rated output power. 


Phone / 


SHU ® Dept. 1563, 222 Hartrey Ave. 
re Evanston, IL, 60202-3696 


Circle (83) on Fast Fact Card 


™ 
ves: pkaseeni® Smarteiil- 
your free brochure. | 
Name 
PLEASE PRINT 

MODEL RF-V1 Title | 
; Company g | 

N 
City State Zip & | 
*| 


February 1990 Mobile Radio Technology 77 


78 


Mobile Radio Technology 


L iterature 


Catalog describes 
monitoring systems 

Lucas Ledex offers a brochure on its 
signal and communication monitoring 
system. Information includes systems 
that test, monitor, contro], extend or 
adapt existing telecommunication sys- 
tems. Systems for monitor and control 
applications are detailed. 

Circle (373) on Fast Fact Card 


Monthly dispatcher news 
boasts employment listings 

Dispatch Publications offers a 
monthly dispatcher newsletter. It aver- 
ages eight or more pages per month of 
general interest articles. Regular con- 
tents include a calendar of events; em- 
ployment news: and information avail- 
able to dispatchers 

Circle (342) on Fast Fact Card 


YOULL LOWE 


ST7:CcoO 


DISGUISED 
ANTENNAS 


. . . IF YOU'RE CONCERNED ABOUT SAFETY, 
RELIABILITY AND PERFORMANCE. 

STI-CO antennas are chosen by law enforcement 
agencies because of our total disguise, top 
quality workmanship, trustworthiness, and for 
the innovative technology that goes into every 


STI-CO product. 


STI-CO. Where performance is the only 
" measure of success. 


: 


ca 


K ) wl 
| b 4 ay 


if 


wwe 


i “4 
| ant! 
\o oa 


. | 


sTico 


INDUSTRIES, INC. 


36 LETCHWORTH STREET 


BUFFALO, NEW YORK 14213 


(716) 881-3287 
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Brochure explains 
RF power meters 

Bird Electronics details its high- 
accuracy, laboratory-grade RF power 
meters, models 4420 and 4421, in a 
brochure that also includes descriptions 
of power sensors and power sensor 
calibrators. 

Circle (377) on Fast Fact Card 


Catalog features 
soldering tools 

Ungar describes its updated line of 
soldering and desoldering equipment for 
the electronics industry. Its catalog 
describes construction features, specifi- 
cations, military-spec compliance, or- 
dering information and tip selection. 

Circle (378) on Fast Fact Card 


Market study reports 
cellular telephone sales 
Cellular Brand Sales for December 
1988 released by Herschel Shosteck 
Associates measures cellular telephone 
sales by brand and manufacturer, 
Circle (379) on Fast Fact Card 


Brochure features 
communication structures 

Rohn’s communication structures are 
explained in a brochure that contains a 
brief history, applications, professional 
support, quality control, construction, 
hot dip galvanizing, shelters, mounts 
and towers. 

Circle (380) on Fast Fact Card 


Data sheet details 
remote status reporter 

Model 2900 remote status reporter 
from Lucas Ledex is described in data 
sheet 2900. The unit offers dial-up 
reporting, 12 alarm inputs, battery 
backup with ac power failure alarm and 
automatic test timer. 

Circle (257) on Fast Fact Card 


Alarm, control system 
brochure is offered 


Status monitoring and control of 
remote communications, industrial and 
commercial facilities is described by 
Raven Electronics in a brochure on its 
series 422 alarm and control system. 

Circle (419) on Fast Fact Card Catt 


F eedback 


Respondents see simulcast advantages for wide-area coverage 


Motorola, Glenayre Quincy Opera- 
tion (formerly Quintron), General Elec- 
tric and Glenayre Electronics are the top 
four manufacturers of simulcast equip- 
ment, according to respondents to the 
July “What Do You Think?” question- 
naire. Since the survey was conducted, 
Quintron was acquired by Glenayre 
Electronics and was renamed. The 
majority of respondents are common 
carriers, followed by private carrier pag- 
ing and mobile phone operations. 

The majority of respondents, 81.5%. 
said they sce a need for simulcasting for 
their respective systems. Types of sys- 
tems respondents represent include mul- 
tiple responses as follows: 


SYSTEMS OPERATING % 
Paging 92.6% 
Two-way radio 63.0% 
Data transmission 29.6% 
Other 18.5% 


The majority of respondents, 63%, 


Be sure to answer this 
month’s ‘‘What Do You 


Think?’’ questionnaire on 
page 97 and return it to us so 
your responses can be in- 
cluded in a future ‘‘Feed- 
back’’ column. 


a Lan 
How do you view the PCP market? 


(Me ERA HC te pe wet = te 


plan to purchase simulcast equipment in 
the next 12 months with 29.6% report- 
ing they have no intention to purchase 
equipment in the next 12 months, and 
7.4% did not respond. 

Those planning to purchase simulcast 
equipment reported various applications 
for the equipment, including expansion 


for paging area; private carrier paging: 
mobile phone use and paging; simulcast 
extended local and wide-area paging: 
and public safety systems. 
Advantages respondents see in simul- 
cast systems are varied: “It provides 
wide-area coverage without additional 
frequencies being required.” “In pag- 


Take Your Hands Off Your Radio! 


€ 


6A Lyberty Way 


Maximize your performance with the ease and 
comfort of hands-free radio operation! DTC's 
advanced line of communication accessories 
are built to perform in the toughest conditions. 
Experience Engineering Excellence! 


Westford MA 01886 
Toll Free 1-800-233-8639 


DYNATECH 
TACTICAL 
COMMUNICATIONS, INC. 


Phone (508) 692-5434 
FAX (508) 692-9165 
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WELL CONNECTED. fam 


Simulcast advantages 


e Wide-area coverage 

¢ Spectrum efficiency 

e Fill-in for dead spots 
¢ Reliable coverage 

« Competitive edge 


NEW CTCSS ENCODERS/DECODERS...Smaller 


size, easier installation plus competitive pricing! 

Now even.betterthan before...no more wires falling 
off PCB's as they are’now installed in a sub-minia- \ ing and data, it is very useful.” “To be 
ture connector that simply plugs into a header on 5 competi tive.” ; 
the PCB. Both models offer high stability, immunity = : ; a: pera ere 
to RF, high pass filter and meet:alf'specs for To combine stand-a one systems, 
EIA RS:200-A. give customers better service and to be 
Model NC102 — Size: 0.8” W x 1.60°L x.0.20"H competitive.” “Provides reliable system 
Model NC106 — Size; 1,0” W x 1:7"L x 0.22"H coverage; provides wide-area and multi- 


Call or write today for pricing and full specifications. city coverage. “It provides greater 
range—today's mobiles can go farther. 


Responses continue: “It provides in- 

Db = herent coverage enhancement and sig- 
[ister nal back-fill in rough or uneven terrain.” 
“Increases coverage area while using 


TOLL FREE SALES 800-874-8663 / In California Call (916) 477-8400 / FAX (916) 477-8403 frequencies most efficiently.” 
12438 Loma Rica Drive."A” / Grass Valley, CA 95945 aR 
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SCALA (Skal’a) 


1. Professional fixed station antennas of the highest quality, designed and 
manufactured in the USA. 


2. An American company with 36 years of experience in broadcast and 
communications technology. 


KATHREIN (Ka’trine) 


1. Professional fixed station antennas of the highest quality, engineered and 
designed in West Germany and manufactured in the USA. 


2. A West German company with 70 years of experience in broadcast and 
communications technology. 


SCALA + KATHREIN = 106 YEARS OF QUALITY 


For professional land-mobile antenna systems, contact: 


SCALA ELeEctRONIc CORPORATION Phone: (503) 779-6500 
Box 4580, Medford, Oregon (USA) FAX: (503) 779-3991 
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THE ANSWER 


2975 DTMF MOBILE 
ENCODER/DECODER 


* ACKNOWLEDGE 
—— Braco —— —_ TRANSPOND 


eDTMF ENCODER 
ee DECODER 
*SMALL PROFILE 


LaCombe Williams ; 
-_-—-=— ALL IN ONE RUGGED 
: | LOW COST PACKAGE 
F . — ae Tee cd 
Norm LaCombe exits Yaesu U.S.A., Cerritos, CA, as r ¥ @ ° 
executive vice president to rejoin Standard Communications, 
Los Angeles, as national sales manager. capes 
x 4 . 4 7 > @ Horn or Light Output Plus Speaker Enable 
Janice Williams leaves the training staff at Zig Ziglar @ Automatic Transmitter Keying 
m ee f ° @ Wrong Character Reset; for Security Aguinst Falsing 
to become national training coordinator for Graphic Scan- © Group Call & All Call 
ae ‘. ; hse @ Audible Feedback to Confirm Tones Being Sent 
ning’s Radio Paging Division, Dallas. @ Floodlit Keyset 


@ Programmable DTMF Decoder, UP to 5 Digits of all 
16 Characters 
© High Tolerance of Weak Signals, Noise and Twist 


Don Phipps leaves Kenwood. Long Beach, CA, to join 
Bendix/King Radio, Lawrence, KS, as marketing manager. 


- . F P 0, (Call Bramco For Other 
Daryl Domask exits Allied Electronics as major account S676 N. Looney fis ae Se 
° +5 : 0. 1482 “ 
representative to join PowerPak, Morton Grove, IL, as in- Piqua, Ohlo 45356 Custom Products at 
f ee REE EEO E e PH, (513) 773-6255 Production Prices. 
side sales and marketing specialist. FAX (513) 773-8003 


Steve Galek becomes general manager at Nedco Elec- 
tronics, Morton Grove, IL. ia Circle (88) on Fast Fact Card 


The original 


SMC was the first company to 

manufacture and market the 

popular ‘‘tilt/swivel’’ 

pedestal mount for the cellular 

MODEL an phone industry. 


a Although it has been copied 


many times by many companies - 
we continue to outsell all our 


Express — competitors. And deliver a better 


yo urse If | i product faster. 


We made the first one. We still 
Something bothering you? Want to Wy make the best one. And we 
sound off about it? aa offer the widest variety of 
Need help that other readers might , mounting hardware in the 
provide? > industry. Deal with the leader. 
Send a letter to: i j Deal with SMC. 


Letters to the editor 
Mobile Radio Technology 23902 FM 2978 
Tomball, Texas 77375 


PO. Box 12901 | 
Overland Park, KS 66212 R47 / el ELECTRO-MOUNT coining 


FAX (713)351-0718 
"designers and manufacturers of quality mount hardware” 


Circle (89) on Fast Fact Card 
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CELL ENHANCER ANTENNAS 
FOR 
ISOLATED AREA COVERAGE 


* HIGHLY DIRECTIVE 


* EXCELLENT FRONT—TO—BACK 
ON HIGH PERFORMANCE 


* AVAILABLE IN GRID, SOLID AND 
HIGH PERFORMANCE MODELS 


The Antenna Source 
Radiation Systems, Inc. 
Mark Antennas Division 


2180 S. Wolf Rd.. Des Plaines, Wlinvis 60018 
Telephone 708. 298-9420 + Telex 282557 * Fax 708.635-7946 


Circle (90) on Fast Fact Card 


VCP Lets You Control 
Your Pager Inventory 


1-800-527-9366 


Out Of State 


“ 1-800-442-7001 
2 Texas Wats Line 


VCP’s pager distribution network lets you 
make your own inventory decisions. Buy 
one or 1,00 - they're shipped to you 
' within 24 hours. Plus, the more you buy 
S°% annually, the more you save. Are you con- 
stantly battling inventory and cash flow 
problems? The war is over. Call us! 


INTERNATIONAL, INC DALLAS, TEXAS 


“Wholesale Distributor Since [946 


BO) Ba 550K © Dallas, PX 75355 0KG 
Lawal (214) 271-7474 
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C alendar 


February 

5-7—Cellular Telecommunications Industry Association 
1990 Winter Meeting and Exposition, Ballys. Reno. NV. 
Contact: 202-785-0081. 


19-22—Gulf Coast Regional Associated Public-Safety 
Communications Officers, Landmark Hotel, Metairie, 
LA. Contact: Glen Dastugue, 504-349-5300. 


March 


ll-l4—Energy Telecommunications and Electrical 
Association ’90, San Antonio Convention Center and Hilton 
and Marriott hotels. San Antonio, TX. Contact: 
214-578-1900. 


20-22—Western Regional Associated Public-Safety Com- 
munications Officers Meeting, Doubletree Hotel. Albu- 
querque. NM. Contact: John Brown 505-888-8123 or Gigi 
Baca, 505-768-2410. 


22-24—Telocator Spring International Convention, San 
Diego Convention Center, San Diego, CA. Contact: 
800-422-4862. 


28-30—International Mobile Communications Expo, 
Dallas Convention Center, Dallas. Contact; 303-220-0600, 


CONTACTLESS DESOLDERING 
AND SOLDERING 
with the Leister Hot-Jet Hot Air Tool 


@ For contactless de-soldering and soldering of 
SMD- and DIP-components in 3-6 seconds. 
Electronic Temperature Adjustment from 20 to 
600°C. Three-way Air Volume Adjustment from 1 
to 30 litres per minute. 


By ASK FOR BROCHURE MQ149 


brian r. white co., inc. 


313 HENRY STATION ROAD 
UKIAH, CA 95482 (707) 462-9795 
FARMINGDALE, NJ 07727 (201) 938-2700 


DISTRIBUTOR INQUIRIES WELCOMED 
Circle (92) on Fast Fact Card 


[SSC HOT AIR f° 


rofesstonal services 


aed 


SACHS / FREEMAN ASSOCIATES, INC. 


s40t McCGAMICK DRIVE 
LANDOVER MARYLAND Z0THS 


Radio, Telephone, and 
Information Systems Consultants 
STANLEY |, COHN 
SENIOR VICE PRESIDENT 


ff : RETCOM. Inc. 
\ $425 Greenway Drwe | Sute 355 
Las Cotas Texas 79033 
PO Bes 16672B ing Tesas 15016 
Prane 214/580-0320 


Marketing Research 
Management Consulting 


PHONE (301) 925-9400 


Jon Stewart 
Prosdont 


YOUR CARD HERE 


reaches 63,661 prospects 
for as low as $76 per insertion. 
Call 303/762-1249. 


2025 Hilyare Sireat 
Post Ofica Box 5446 
Eugene Oregon 97405 
Phone 503/485-6441 


JAMES H BAKER 


Executive Vice Pranidant 


iy 


(FOREST 
INDUSTRIES 
1. J TELECOMMUNICATIONS 


Tha forest ietusty # Youre Detorw ite Fecera Communcatons Commaner 


Raymonp C. Trott, PE 
PAESIOENT 


RAYMOND C. TROTT 
CONSULTING ENGINEERS, INC. 
1425 GALENWAY ORIVE, SUITE 350 
WING, TEXAS 75098 

214$80 19") 


LANO MODGE ) MICROWAVE COMMUNICATIONS SYSTEMS 


Carla Gamino 
Classified Advertising Manager 


Cellular Business 
Mobile Radio Technology 


331 AW Mamoden Ave Gute 606 
Engiewcos, CO 8ar10 


$302) "H2-1749 
Fas (302) "670069 


ales offices 


GE PORTABLE SERVICE 


e FAST TURN 

* WARRANTY 

* $32.00 hr /2 nr MAX 
* PARTS GE LIST 

* RETURN UPS PAID 


Smith Communications Service 
2121 PARRISH AVE, 
OWENSBORO, KY 42301 
502-683-0936 


J. NED HINES 
CONSULTING ENGINEER 
Oeagn Fabrication & Test of 
Custom Prototype Antennas 


22 KNOLL WCOO ROAD 


1201) $39-6976 MORRISTOWN, NJ 07960 


Classified Advertising Manager 


Ceitular Business 
Mobile Radio Technology 


23) A Mempder ae Suse 60 1300) 72.1209 
Unpeesss CO 30723 Fax WO) 162.0089 


Jtuart 


LAND MOBILE CONSULTANT 


2417 NEWTON ST 
VIENNA VA 22180 
oO» 26) 3808 


FREDERICk G, GRIFFIN, PE 


Petsioser 


FREDERICK G. GRIFFIN, P.C. 


4 Poufesssonal Communnations Engineering barm 


wey WATFRIICK ROAD 


LYNCHBURG. VA 24502 Ot 25). 24 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


WEST: San Rafael, CA—Dennis Hegg, Mktg. Mgr., (415) 491-1442; FAX (415) 491-1842 
MIDWEST: Englewood, CO—Diane Hite, Mktg, Mgr., (303) 762-1249; FAX (303) 762-0069 
EAST: Englewood CO—Ruth Breashears, Mktg. 
CLASSIFIED SALES—Carla Gamino, (303) 762-1249; 


gt., (303) 762-1249; FAX (303) 762-0069 
AX (303) 762-0069 


PORTABLE 
TECHNICAL 


1106 Laxton Road @ Lynchburg, VA 24502 


Factory Approved Nationwide 
@ Current Product Lines 
@ Voice Guard Certified 
TECHNICIANS @ Public Service Trunkin 

FOR QUALITY SERVICE §==@ Surlace Mount Technology 


(804) 239-3049 


GE Portable Radio Service Depot 
@ 


FACTORY TRAINED 


COMMUNICATIONS CONSULTING SERVICES 


10 Woodridge Canter Dove COMMUNICATIONS 
Woodbn .NJO) 
201) 636-6970 CONSULTANTS, INC. 
Toll-Free (800) 247-4796 * FAX (201) 636-7260 


Offices in: Boston. Massachusetts Detroit, Michigan, Richmond 
Virginia, Phoenix, Anzona. Honolulu. Hawan 


EALIRORNUAILINIKS 


PSION HAND COMPUTER 
CONTACT: PRASANNA PERIES 


5021 ATLANTIC AVE . 847 - LONG BEACH. CA 90805 
(213) 428-1964 FAX (213) 428-1964 


MCCON 


Mobile Communications Consulting 
S$. 2 McConoughey, P.E 
Principal 


13017 Chestnut Oak Drwe 


Gaithersburg, MD 20878 GW1 926-2837 


#€ OMNICOM, Inc. 


TELECOMMUNICATIONS ENGINEERING 


GENE & BUZZ) 
Pee Scien? 


WODDCREST OFFICE Park 

325 JOHN KNOK RO (RTE L 208 
VAL. AHASSFE FLORIDA 29903 
eMOINE (904) HH 37RD 


EG 7 (517) 951-3252 


KR James Cranx 
President 


Ceans b Guans wdssociales, Inc. 


Commumcatons Consultants 


2803 Southwood Drive 
East Lansing, Mi 48623 
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U.S. DEPARTMENT OF STATE 
Foreign Service Career Opportunities 


lassified 


Advertsing rales in Mobile Radio Technology's Clas- 
sified Section are $64.00 per column inch, per insertion 
with frequency discounts available. There is aone inch 
mnomum 

Ads larger than one inch are sized in “a-inch incre 
ments and billed accordingly, as Celermined by total size 
of the ad, including rulec borders and rounded up to 
the nearest Ys inch 

Blind box ads (replies sent to MRT for forwarding} aro 
$30.00 and Fasi Fact reader service numbers are avail 
ablo for $25.00 per service. per insertion, to covor 
processing and handling costs. 

Optional color, determined by MRT on an issue-by 
Issue dasis, 1S available at $150 per insertion 

A prepayment discount of 5% is available for all 6x 
or larger frequency classified advertisers who prepay 
their full 12 month schedule 

No agency discounts aré allowed for classified adver 
sing 

Contact Caria Gamino at (303) 762-1249 in Denver to 
place your classified ad. or send your classified adver 
ising matenais anc order 10 Mobile Radio Technolo- 
gy. Advertising Department, PO. Box 12901. Overland 
Park. KS 66212 


Communications 
Electronics Officer 
Radio Speciality 


QUALIFICATIONS: 


¢ Minimum of 3 years experience installing 
and maintaining UHF, VHF, and low power 
radio networks. 


* Experience in mobile city wide systems is 
desirable. 
e At least 21 years of age. ¢U.S. Citizen 


¢ Pass a thorough background investigation 
and medical examination. 


¢ Available for worldwide duty overseas. 


Send SF-171 or resume to: 
U.S. Department of State 
Recruitment Division (MRT) 
ATTN: Ed Nosko 
P. O. Box 9317 - Rosslyn Station 
Arlington, VA 22209 
1-800-456-4473 


Help wanted 


NATIONWIDE SOURCE 
or 


* Locating available Management. Marketing and 
Technical Personne! 
© Professional Personne! Placement 
¢ Search ard Recruit 
PRO PLACEMENT 
(606) 491-5410 
P.O. Box 141397, Cincinnati, OH 45250 


Seving the personnel needs of the Electrome Communcanons 
Indust 


Cellular Communications Engineers: 


AN EQUAL OPPORTUNITY EMPLOYER 


HOOK UP WITH AN INDUSTRY LEADER 


A leader in electronics and manutacturing technology is 
currently secking imaginative people with futuristic design ideas 
to play a key role in the development of tomorrow's cellular 
telephone products. Challenging career opportunities exist in 
the midwest United States for talented people who wish to join 
a world-class team of electronic engineering professionals. 


HW you have RF experience or a systems/audio background, these 
positions will offer you a chance to put your ideas into action. 
A minimum of three years engineering experience and a BS or 
MS degree in Electrical or Mechanical Engineering are also required 


MECHANICAL ENGINEERS 


tlectronics packaging experience required; 4 background in the 
following areas is preferred 


Mobile elec tronics and communications systems 

® Decorative plastics and lighting 

@ SMD board layout 

® Knowledge of design for assembly methods, SPC and other 
statistical methods 

®@ Working knowledge of ergonomics 


ELECTRICAL ENGINEERS - RF 


RF design experience required: a background in the following 
areas is preferred 
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@ Cellular telephone design methods 
®@ Mobile communications equipment 
@ EMI/EMC 

@ SMD and RF devices 


ELECTRICAL ENGINEERS - SYSTEMS/AUDIO 


Analog design experience required; a background in the 
following areas is preferred: 


@ Vehicle applications of cellular telephones, including systems 
integration with IP and audio systems 

@ EMI/EMC and suppression 

@ Audio system development 

®@ Knowledge of cellular system operation and transceiver 
software requirements 


We offer a very com 
opportunity to grow with a leader in the electronics industry. 
For immediate consideration, please send your resume to: 


elitive benefits pecrare and the 


Thompson Recruitment Advertising 
Confidential Reply Service 

Dept. SKS-CT 

3000 Town Center, Suite 1600 
Southfield, MI 48075 


All responses will be forwarded to our client unopened. Our 
client is an Equal Opportunity Employer. 


Engineering 


JOIN THE LEADER IN THE 
FASTEST GROWING INDUSTRY 


For nearly seven decades, E.F. Johnson Company has maintained a position on the leading edge 
of technology that has enabled us to provide our clients with the mos! advanced radio communi- 


cations possible. A progressive, future-directed organization of creative professionals, we're 
acknowledged as industry leaders in the design, manufacture and support of a broad range of 
State-of-the-art radio communication products and services 


Currently, we seek experienced, degreed and knowledgeable professionals for a diversily of 
challenging and rewarding opportunities al our Corporate Headquarters and our new Technology 
Center, both located in suburban Minneapolis. These positions are offered as follows 


RF CIRCUIT ENGINEER PROJECT ENGINEER 
RF APPLICATIONS/SYSTEMS ENGINEER 


Become part of the driving force in the two-way radio communication industry! Enjoy our fully sup- 
portive, state-of-the-art career environment! We offer a competitive compensation program and 
an excellent benefits package. EF. Johnson is a smoke-free working environment. And here, 
there's ample opportunity for professional development and career advancement. For prompt con- 
sideration, send your resume in confidence to: E.F. Johnson Company, PO. Box 59089, 
Minneapolis, MN 55459. Women and Minorities are encouraged to apply. We Are An Equal Op- 


portunity Employer. 


E.EJOHNSON 


RF ENGINEER 


ECS, a leader in Professional Recruiting 
to the RF communications industry, now 
has several positions available 
throughout the U.S. Sales, Marketing and 
Engineering opportunities. Hardware and 
software specialists needed. Many 
managerial positions available, 


Please send resume with salary re- 
quirements to; ECS, 2500 Marconi Ave., 
#306, Sacramento, CA 95821, Or call: 
(916) 973-8701. 


CELL SITE TECHS 
SWITCH TECHS 


National Openings for experienced Cell 
Site Maintenance Technicians, Switch 
Techs (EMX 2500, 500 desired). But will 
consider any comparable switch training 
& exp. Locations in a number of expanda- 
ing markets. 


LAWRENCE PERSONNEL 


Box 10M c 
King of Prussia, PA 19406 
215-783-5400 (Voice) 
215-783-6008 (FAX) 


COMMUNICATIONS RECRUITMENT 
SINCE 1957. 


SOUTHERN CALIFORNIA OPENINGS 


RADIO TECHNICIANS 
Mobile two-way radio background. Profi- 
cient with Motorola, GE and/or Johnson 
equipment. 


RADIO INSTALLERS! 
Experience in installation of two-way radios 
in vehicles. 


ENGINEERS 
Telecommunications or related experience. 
Land mobile radios and/or microwave en- 
gineering. Able to plan new facilities for tel- 
ecommunications use, Excellent written 
and verbal skills needed. 


Excellent positions with top rates in the in- 
dustry. Please send resume and call: 
H.L. YOH Company 
P.O. Box 55698 
Sherman Oaks, CA 91413 
Mike Parente or Fred Hall 
(818) 906-3100 


TECHNICIANS/INSTALLERS 
Northern California MSS needs both for 
multi shop locations. Live and work in 
beautiful Monterey Bay area. Excellent 
salary and benefits. 

Contact: Personnel Dept. 
Coast Counties Comm's 

2725 Chanticleer Ave. #3 
Santa Cruz, CA 95065 


CAREER 
OPPORTUNITIES 


RF Design 

H.W./S.W., 

Field Engineers 

Production Engineers 

RF Systems 

Project Managers 

Radio Field Techs 

R&D Mobile Communications 
Field Managers 


Il MORROW INC., Oregon 
based manufacturer of Navi- 
gation and Communication 
Systems. Explore our 
challenging opportunities 
today. 


Send letter and resume to: 


— 


FZMORROW 
SINC. 


——_ 
=— — 
=—— 


P.O. Box 13549 
Salem, OR 97309 
Attn: Recruiting Dept. 


MANUFACTURER 
REP COMPANY 


Looking for sales people in Florida and 


Georgia to call on two-way shops. Tech- 
nical background desirable. 


CEMCO 
(305) 753-6777 


Equipment for Sale 


jomeomomomemonomey 
MOTOROLA FOR SALE @ 


STX Portables with charger .. .$595-$895 
Privacy Plus 500 and 1000 units .. $595 @ 
and $850, MINT! | 
Spectra 900, 32 fq. widual smart net. ) 
As New : vores S595 gage 
@ 


1-800-231-0103 
onenoneomemoneneZ 


grlemeney 


D&L CONNECTIONS 


Buy, Sell & Service 
GE Two-Way Radios 


* Less than wholesale prices 

» One million dollars of GE equipment 
» Same day shipping 

* Express Repait power 


wy 
ASK FOR 


=z 1-800-3366-VAL~ 
tn 


ININDIAKA 1-800-334-9653 
VAX 01 210 483-5584 


3512 CAVALIER ORIVE 
FORT WAYNE «hi 46868 
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lassified 
Equipment for sale 


CRYSTALS 


FOR ALL RADIOS 

0 CHANNEL ELEMENTS BATTERIES 
Recrywaled & Compensated For Portables & Pagers 
© MONOLITHIC CRYSTAL FILTERS 


EMERGENCY SERVICE 
FOR CRYSTALS 24 Hours / 72 Hours / 1 Week 


IMTS ENCODER/DECODERS 


16 areas with different: 1-9 digit ANI, 32 channel scan, timing data. 
32 fifteen-digit chainable speed-dial numbers. 


NEW! FOR 
PORTABLES 


Same features 
for both boards 


Norma! Delivery 3 Weeks 


Competitive Pricing!!! 
800-333-9825 


CAL CRYSTAL LAB, INC. 


Easy 12 key operation 
DTMF sidetones/overdial 
Last number redial 


$230.00 


08 STS 
1142 No. Gilbert, Anaheim, CA 92801 FAX 714-491-9825 


Keypad programming 
HIGH QUALITY, TIGHT TOLERANCE CRYSTALS 


EEPROM memory 


os 


25 3 | 


Microphone keypad oa a 
USED 2-WAY RADIOS option — 
Call Sid Cohen Works with all terminals 
at AIR COMM—PhoenIx, AZ Duplex/Half duplex 
(602) 275-4505 + Fax (602) 275-4555 Horn/Call outputs 
30%-70% savings onMotorola, GE, EF mobiles, Engineering/Install 
base stations, portables, pagers, repealers— 4 
primarily solid state—al! frequency bands. Also, service 
accessory items: Motorola ‘Systems 90" control 
heads. PL and paging reeds, channel! slements. 
_,.. Cash quotations made for purchase 
i of above equipment. 
AIR § COMM 4614 E. McDowell Ad. 
seme?! ‘(vecuemaas Phoenix, AZ 85008 


ane eee 


gel 


ENeietete 


2.64 in. x 1.57 in. $190.00 


(503) 343-5227 
Fitzhugh & Waggoner, Inc. 1051 W. 11th, Eugene, OR 97402 


Circle (99) on Fast Fact Card 


COOKS 
COMMUNICATIONS 
CORP. 


COMMUNICATIONS, INC. 


MANUFACTURER OF 
DC/TONE REMOTES—SIGNALLING PRODUCTS 


(Authorized Dealer} 


GENERAL €@ ELECTRIC 


Moone Radio 


WARRANTY/REPAIR OF 
COMMUNICATIONS PRODUCTS, INC. 


EQUIPMENT GE MOBILE AND PORTABLE RADIOS 


AT WHOLESALE PRICES 
160 N. BROADWAY 1-800-233-8818 


FRESNO, CA 93701 
Circle (101) on Fast Fact Card 


MAXAR 80 & MAXARS For Sale! 
U.H.F. 15 & 3OW PL or DPL 
New Housing, New Bracket, 

New Power Cable, Mint!! 


1-214-437-5320 
FAX 1-214-437-5360 


505 N. BOWSER 
RICHARDSON, TX 75801 


1-800-869-9128 


. GENERAL 
COMMUNICATIONS 


$245-S 
MOBILE COMMUNICATIONS don si cies 
AUTHORIZED DEALER TTTTTT LLL 


#1 GE DEALER IN THE USA! 


Largest Inventory — Quality Service 
Fastest Delivery and Best Prices 


5157 Anton Dr. 
1-800-356-3200 


— . Madison, WI 
—=_ 
Circle (100) on Fast Fact Card 
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LORAIN 
24 volt, 50 amp. charger 


RLSOF25 
(818) 308-0398 


DELCOM RADIO LTD. 


a DELCOM 


DELCOM RADIO LTD 


Arnold J. Vayken 
Export Manager 

1340 Orange Ave. 

San Carlos, CA 94070 


PHONE: 415/592-8790 
FAX: 415/593-2680 


Model 6011 
VHF 6 Channel Commercial $209.00 
Diode-matnix programmable 


nae Model 6013 
® UE 6 Channel Commercial $219.00 
Diode-mainx programmable 


STANDARD ACCESSORIES: 


* Flexible Antenna 

* S00 MAB Battery Pack 
¢ Wall Charger 

© Belt Clip 

* Carrying case 

* One Year Warranty 


HIGH PERFORMANCE 
LOW COST 


HANDHELDS 


FULLY SYNTHESIZED 


OPTIONAL 
ACCESSORIES: 


Plugs into cigarette 
lighter 


* CTCSS (encode) 


installed $40.00 


* CTCSS (encexte! 


«] OELCOM 


A Generation of low cost 
High Performance Radios 


Circle (102) on Fast Fact Card 


FAX FREE WITH 
FAXSWITCH™ 


Not the biggest ad, just the best faxswitch. 
Avoid installation and monthly charges for ex- 
tra line. Modular. Automatic. Privacy feature 
prevents interruption. Now two models for all 
size phone systems. Call, write or fax: 


VSI 

9329 Douglas Dr. 
Riverside, CA 
92503 


(800) 999-8232 
FAX (714) 687-2513 


(Dealers/Distributors Wanted) 


FAX IT FOR LESS! 


LOW PRICES ON ALL MAJOR 
MANUFACTURERS 


Auto Fax Switch and Fax Paper Available 


1-800-345-FAXX 


Business Wholesale Ltd. 


FOR SALE 


Motorola Pulsar | IMTS VHF mobile radios 
complete — $500 
Pulsar ll IMTS UHF mobile radios — $400 


CSC 
1-800-237-1840 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 
Steven Kenney 
(602) 870-4121 
FAX # (602) 829-6821 


2340 W. Columbine 
Phoenix, Arizona 85029 


* Speaker-Microphone $32.00 
* Desk Top Charger $59.00 
* Extra Battery Pack $32.00 
* Supersiick Antenna $18.00 
¢ Extra Wall Charger $ 6.00 
*® DC Charging Cord $$ 5.00 


* Waterproof case $19.00 


decode} instailed $55.00 
* Swivel belt loop set $15.00 
¢ SERVICE MANUAL S12.50 
® Leather case $28.00 


Dealer inquiries for quantity pricing welcome 


B-D crystac 


Subsidiary of . 
Hy-Q International 


Communication Crystals 
Pager Crystals 
Channel Elements 

e Recrystalled 

* Compensated 

¢ Complete Elements 


48 HR. SERVICE 


AVAILABLE 
(606) 283-5000 
FAX (606) 283-0883 


1438 Cox Avenue 
Erlanger, KY 41018 
(Greater Cincinnati Area) 


Precision Quality Quartz Crystals 
Made To Your Specifications 


Circle (103) on Fast Fact Card 


NEW GE MOBILES & STATIONS 

SCTOUAS89D 470-494 SOW 

Remote/Repeat, less cab 
N&AIO4/N3A128 470-494 9OW 

Delta-S local/DC remvte . . - -. £5 .. 1465 
NBAIO2/N3A128 470-494 9OW 

Delta-S Desk top local cant, jr QRS 
N3AI03/N3AI21 470-494 35W 

Delta-S Joval/DC remote .. 1,155 
N&AIONN3AIO 35W 470-494 

Delta-S Desk top local cont, . wee OO 
N3B128/S9AI1] 9OW MOBILE 

Delta-S J28 ch sean ace .. 850 
N3A103/SSA101 42-50 60W 

16 Ch with scan/blanker. . - -. oer 599 


USED GE BASE STATION P.S. 


$3,600 


MASTR I JIOW 304. _ ' 7. 150 
MASTR II 75W IRA th) 
DELTA 19A704647PI 2A ; 40 
DELTA 19A704647P2/P3 3A ae RS 
NEW LONDON TECHNOLOGY, INC. 
231 Old Timberlake Road 
Forest, Virginia 24551 
804-525-0068 FAX 804-525-0078 


RCA PORTABLE HANDHELD 
RADIOS 
TAC 100 PROVEN QUALITY 


® Reconditioned 
* Guaranteed 
*Many Parts and 
Accessories RAB PARTS INC. 
«We Will Crystal 1 West Pike St. 
*New & Used, Single Canonsburg, PA 
and Multiple Unit 15317 


Chargers (412) 873-4600 


PARAMOUNT 


Communications/Electronics 
Motorola Reeds, Beepers and Channel Elements 
Pro-Am Antennas and Optoelectronic 


= Frequency Counters 
nine Distributor Buy, Sell or Trade 
800/431-7777 fn”) 


506 Burnett Ave. M. Clouston 
Dalton, Ohio 44618 216/828-2071 
Fax:216/828-8308 
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USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel w/warranty or as is. 


(303) 337-4811 


FAX (303) 337-3084 


1 
Ds 
s) 
7) 


@ 

e@ 

© ALL SYNTHESIZED MOBILES IN STOCK @ 
< ALL SYNTHESIZED PORTABLES IN STOCK 

@ CALIFORNIA RADIO 

e 800-231-0103 8 
0060680080088 8888 


COM-SIG 
ON GLASS ANTENNAS 
FOR CELLULAR 
AND SMR 


Unbelievable Prices! 
Quantity Discounts 
Communications Signalling Inc. 
17223 Sierra Highway #105 & 106 
Canyon Country, CA 91351 
(805) 251-2244 
Outside Calif. (800) 423-2565 
FAX: (805) 252-3100 


Call Mike Winkler 


USED PAGING EQUIPMENT 
Motorola & NEC Pagers 


Also, chargers and other used 
communications equipment. Buy & Sell 
Equipment. Call D. Doyle for information. 


(817)640-2913 


St ht he ee ee ele 


‘MOTOROLA ¢ 
4 40% DISCOUNT 4 
$ 1-800-359-0918 5 


(ee aeeteaeeeteieeat 


Expand C-Series HORN HONK * Make REPEATERS from GE 
mobiles and others * Switch-Off mobiles with POWER-DOWN 
timer, 1-31 hrs. " Change AREA on GE MARC control stations 


REMOTELY ~ Expand Classic | to 8B-AREAS * Rugged-1ze bench- 
test cable “ Repackage V~E interconnect in SMALL rack height 

| 4 

® | 

Call for catalog or tech ideas (800) 332-7003 X 308 ve *~ J 


Circle (104) on Fast Fact Cara 


Replacement Batteries 


Centurion’s full line of batteries to fit leading models perfectly. 
For Two-Way Radios and Cordless Telephones 
@ Mororola B GE @ Uniden M@ Maxon @ King 
@ Midland @ Cobra @ AT&T B Radio Shack MH Sanyo 


For a distributor nearest you, please call 
Toll Free 800-228-4563; or toll free fax 800-848-DUCK (3825) 


>ENTURION _ 


INTERNATIONAL, INC. i" > 
P.O. Box 82846 MP Lincoln, NE OS50L 


Circle (105) on Fast Fact Card 


Dare To Compare 


BULLDOG MADNESS! 
‘MASTER SHOP* 


Tree rt ts } Assortment BL-177 
We Stock Over 10,000 Items! was $349 Now $199/Includes: 


40 hole steel bin labeled for easy identification 
MAD DOG c=100 22-18, 16°14, 1210 GAnylon butt solderlass com 


si = 22-18, GA #6.8.10, 1/4 nylon ting solderiass conn, 
ee / we Di telneiie ier 16-14, GA #6, 8, 10, 1/4,5/16, nylon ring solderless conn. 


22-18 GA $4.49/c, 16-14GA S4 490, 1B UN ‘ 
> J 12-10, GA 10, 1/4, 5/16, 3/8, nylon ting solderiess conn, 

12:10 GA $5.94! 16-14 GA scotchlok in line {use taps, aulo luse tabs 
"NYLON" insulated 10 GA fuse links with 30 amp iuse 

1 Plans a ry ng Peed be che 22-18, 1614 GA nylon soldeless conn. 16-14 GA piggy backs 
22-18GA #8 4: ae, #10 S4.89/c, 16-14 GA nylon crimp cap solderless conn, 
VE-14GA #8 S4.89ic, #10 $4.89Ic 16-14 GA malo and Sarma nylon salderless bullet conn. 

16-14 GA malo and lemale nylon soldadess quick slides 
BLACK HEX Ln! i Scraws 8 x 1/2" 22:18 GA speaker lab quick slides 
$2.00lc 8x 1° $2.48 (BLACK!) Hox hoad tek screws 8 x 1/2", 3/4", 1° 
Buggle head stnges6 x t*, 12°, 2° 
FUSE LINKS 10 GA 30 amp, 74c each Pan ead tok sews Ax 1:2", a" 1" 
STEELSTORAGE DRAWER $19.95 each Black nylon Gawrapsn-sd 
OVER 2000 PIECES! 

P For Quality and Service, 
— We give quantity discounts call Bulldog Domestic Fasteners in CA {805} 473-3161 
— All products guaranteed call collect outside CA (800) 843-1364(800) THE 1D0G 


Circle (106) on Fast Fact Card 


ELECTRONIC WORK STATIONS SAVE-SAVE at C.W. Wolfe 


BASES/REPEATERS GE PHOENIX 450 2 F wiCG 


Work benches - anti-static mats & accessories aT ICG an DTMF aecoder OTMF 


Mics 


soldering & desoldering devices — tool kits SE MAS Repeater, 280000 GE PHOENIX S’ HB 


Cc $ 9 f6chan with CG 


COMPLETE LINE OF TEST EQUIPMENT GEMASTR 20° Cabinets 12500 accesSORIES 


INCREASE REPAIR & MAINTENANCE ee as 


PRODUCTIVITY 


MASTA 


* * x ALCOM ELECTRONICS, INC. * x x 
2801 17th Avenue, Gulfport, MS 39501 
(601) 868-6596 * 1-800-476-ALCOM * FAX: (601)868-0133 


kk 


acer All sales cash or cashier's check Fax (406) 252.9617 
COMMUNICATIONS 1113 Central Ave. * Billings, MT 59102 406-252-9220 
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Cellular Antenna Selection! 


We have them ALL! 
On Special NOW: 3db Black Roof Mount complete 


with cable and TNC. $9.50 Min. 6 pcs. 


Call for other specials that we cannot advertise!! 


ntenna 


FREE, FULL CATALOGS! 


FAX 305-665-6260 
1-800-637-0222 


Circle (108) on Fast Fact Card 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac; Micor, Mocom; Mitrek; Etc. 

| New! MT's, MX’s and GEPE’s 
Call for prices. 
| Any desired Frequency available for 
fast delivery. 
Li Lifetime Warranty on Crystals 
_i Trade-in credit on your Old Channel 
Elements 
—_ We Buy Used Elements 
Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


EXTENDED LOCAL CONTROL 
FOR EFJ 86XX 
CONTROL STATIONS 


Full System and Group select and display, 
duplex audio, multiple control points. 
Uses 8-conductor cable. 
For ordering or more information contact: 
Mark C., Bitting, Inc. 
99 15th St. - P.O. Box 13 
New Cumberland, PA 17070 
(717) 774-7203 


RADIO GATED REPEATER 
MAKER DGRM-501 
The DGRM-501 provides repeater operation 
with use of most any two transceivers. 
Repeater crossband and link operation. Digital 
gate circuit for positive control. Ideal for remote 
locations, Extremely low power. 


$89.00 


Call Dave or Shane Camky 
ORDER 1-800-283-5158 
OFFICE (503) 673-2678 

FAX (503) 673-5049 
AAA COMMUNICATION 
MANUFACTURERS 
Post Office Box 20 
5407 North East Stephens 
Winchester, OR 97495 
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COMMUNICATIONS 
HOTLINE BBS 


LOCATE USED EQUIPMENT FAST 
FREE 24 HOUR AD POSTING 
DEAL DIRECT *« NO BROKER FEES 
UP-TO-DATE * EASY TO USE! 
717-751-0626 (2400, 1200 N81) 
ROS BOX 30, SOUTHVIEW OR., YORK, PA 17402 


FOR SALE: 


VHF Mostars, 40 watt, PL or DPL. 

2 channel, MINT! $295 
UHF Mitreks, 50 watt, PL or DPL, 

MINT! $470 


1-800-231-0103 


Low Profile Antenna 
for Radio 


Communcation Hlustrated; Dual Band, 


FEATURES: VHF UHF Model CRX24A 

¢ Higher “Q" than whip antennas 

© 95% Height reduction 

* Models available fram 27-900 MHiz 

(HE VHF & ULF) 

COM-RAD INDUSTRIES P.O. Box 554 
Grand Island, NY 14072-0554 

Free Brochure Call (716) 773-1445 
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WE BUY AND SELL USED 
MOTOROLA AND GE FM TWO-WAY RADIOS 
1 SYNTOR X Baso, 600 Tink, L3SVUB5174 
10 MOTRAC Comm Api, 460 MHz. C74MSY3101T 
10 MT500, 460 MHz. H34BBU3124 
23 M1500. CONVERTACOMS, N1248 
4 MTSOD, 460 MHz, H24B883124 
B HT220, 460 Miz, H24FFN3100 
49 MTSO00, 155 MHz, H338BB39184 
5 HT220, 155 MHz, H33FFN3170 
3 MICOR Gases. 37 MHz, B9aRCBI496 
60 VICOR, 37 Mhz, T7IATN3490 
i MICOR Buses, 37 MHz, B9IRCBI496 
9 MITREK, 31 Miz, T81sJA2900 
SCHAEFER RADIO CO. 
3101 Grant « P.O. Box 388 
Denver, |A 50622 * 319/984-6115 


Centra Com | & Haze 
Beige Console For Sale 
in Parts or Whole 


NORTHEASTERN COMMUNICATIONS INC. 
Waterbury, CT 06705 


203) 575-9008 


_\ f_ 
Manon 


| ENGINEERING INC. 


Your Resource for 
Communications Equipment 
and Technical Support 


Serving the Northwest, 
Alaska & the Pacific 


S15 KAKLANG WAY = KIRKLANO, WA 98033 
(206) 827-?449 = FAX (206) 827-7093 
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RADIO DELAY OFF TIMER 
DG-101, DG-105, DG-108 
Provides control of radio with delayed shut down after 
ignition is turned off. Provides normal Tx/Rx during de- 
lay time. Three factory stock delay times are available: 
1-2, 3-5, 7-9 hours. (Custom delay times available). 

The OG-100 series device eliminates battery failure 


due to leaving mobile, cellular, trunking and marine ra- 
dios, of any other equipment on inadvertently. 


$28.00 


“Tested and proven on fleet, government, police and 
fire service vehicles. "1 year warranty. 


AAA COMMUNICATION 
MANUFACTURERS 


Order 1-800-283-5158 
FAX: (503) 673-5049 
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FOR SALE 


GE-MARC Systems 3 or 5 chan- 
nel with interconnect. 


Call Tommy 
1-800-332-7003 


MOTOROLA 


CENTRACOM | & Il 


Console components 


BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 


Circle (111) on Fast Fact Card 
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WHY PAY MORE? 


AIR COMM FURNISHES QUALITY-PRICE 
SELECTION-DELIVERY 


UNIT UNIT 


MOTOROLA MOBILES PRICE MOTOROLA MOBILES PRICE 


"Max Trac’ VHF 25w, swo ace'y 

“Max Trac’ VHF 40w, wio ace'y 

“Max Trac’’ UHF 25w, wio acc’y 

“Max Trac’’ UHF 35w, wio acc’y 

"Max Trac” 42-50w, 60w, 14, wo ace’y 
Max Trac’’ 800 MHz. trunked. 15w 
Mostar’ 800 MHz, trunked, 15w 


“Mostae’’ 800 MHz, trunked, 35w 

‘Traxar’’ 800 MHz, trunked, 154 

Traxar’” 800 MHz. trunked, 10 
“Syntor X° 800 Miz. trunked. 35w 
Mostar/Traxar 800 MHz. wo heat sinw/PA 75 
Mostar’ 150 MHz, 16F. wio neat 

sink /PA 


Matrek 30-40 MHz. 100w 
MOTOROLA PORTABLE RADIO CHARGERS 


“MTX 800. MT1D00. HT600.P200, 1-unirt, EXPO, f-unit, rapic (NLN7175) 
rapid (NTN4633} 60° As above, G-unit, rapid (NLNT177) 
As above, 1-urit, 16 hr (NTN4635) 3750’ HISO/HT440. 1-unit, rapid (NLN7B46) 
As above, 1-unit, 18 hr packet (NTN4666) 15 As above, 1-unit.16 hr (NLN7645) 
As above, G-unil, rapid (NTNAG68) As above, 1-un, 16 br pocket (NLN7493} 
“SABER.” t-unit, rapid «NTN4734) MTSD0/HT220, t-unit. rapid, omni 
As above, G-unit, rapid (NTN4796) (NLN4569/6897) 
STX/MX, 1-unit, rapid {NLN8858) * As above. t-unit. 16 hr oma 
As above, 1-unil, 16 he (NLN8956} (NLN4561/6804) 
As above, G-unit. raged (NLNB988) 295 As above. 12-urwt. 16 br, shim (NLN4558) = 150 
As above, 6-unit. battery analyzer/conditioner “Available for 220vac operation call 
"'R’ series 400 Radius P100, 1-unit, 16 hr, pocket {NTN4881) 10 


MOTOROLA PORTABLE RADIO SPEAKER MICS 


MTX800, MTX1000, HT600 (NMN6172} 
new/used 

Saver (NMN6128) 

As above. public safety (NMING12Z9) 

STX, straight, coiled.public safety 
(NMIN6115/4339/6050) 


AIR COMM 


TWOAL RADIO SALES 


EXPO (NMN6100) 
KTQO/HT440 
MT500 colled/straight (NMMN6082/6081) 
#1220, remote/universal (NMING6049/6042} 
NOTE. EXPO, HT6O0, HT90 mics needing 
fepair are available 


4614 E. MCDOWELL RD.—PHOENIX, AZ 85008 
SALES (602)275-4505—FAX (602)275-4555 


MOTOROLA 
RECONDITIONED 
RADIOS 


Hundreds IN STOCK! 
800-231-0103 


MOTOROLA Radiuy 


Dealer Sales Agents Wanted, 


* Sell Quality Name — Boost Company Image 

* No Investment Required — No Service Headaches 
* Good Commissions — Profitable Program 

* Free Programming — Free Shipping 

* Complete Promotional & Technical Support 


800-874-5934 


—=. 583G Pond 
= -:0ortacom Ties: N. Ft. Myers. FL 29903 
* (813) 997-2299 


GET MORE SALES 
FOR YOUR MONEY 
WITH MRT CLASSIFIED! 


Call or write: 

Carla Gamino 

clo MRT 

333 W. Hampden Ave., #606 
Englewood, CO 80110 

(303) 762-1249 


Jolt Five Star Better Than 

Autnodzed Dealer WHOLESALE PRICES 

GENERAL GP ELECTRIC (Radio Dealers Only) 

UAI-10 AND UAI-20 MORLE RADIO : ' 
GE Mobile & Portable 2-Way H 

UNIVERSAL REPEATER/LINK : : 
AUDIO INTERFACE Radios/Telephones/Accessories citer Freda! 
r : Order Today! Ship Today! Double EZ Buying Power! ‘ 

Choose From: 90 Days Free Transamerica Floor Planning -or- C.O.D, ' 

S , iy Earn Cash Back With Our Bonu$ Buck$! ' 

COMMUNICATION 1 -800-548-2484 

: 3403 Governors Drive Or FAX Your Order: 205-539-1663 

Detailed application manual Huntsville, Alabama 35805 "Your Full Service GE Wholesale & Support Headquarters" 


Low power operation, 19ma @ 12v 
CTCSS decoder on the UAI-20 only 
Assembled, tesled, one year warranty 
Link monitor-mix/ monitor mute control 
Adjustable repeater/link/ DTMF audio oulputs 
Selectable DTMF mute on repeater and link audio 
Repeater, link, auxiliary and control audio inpuls 


UAI-10 UAI-20 
$44.00 $89.00 
CREATIVE CONTROL PRODUCTS 


3185 Bunting Avenue 
s&s Grand Junction, CO 81504 


VI 
(303) 434-9405 sh 


BUY ¢ SELL « TRADE 
USED TWO-WAY RADIO 
1-800-826-4413 


(916) 527-5363 Mabie a ten 
Communications Equipment Brokers 
14810 Pepper Tree Lane 
Red Bluff, CA 96080 
{BBS) 916-527-4274 (300, 1200, N81) 


Circle (114) on Fast Fact Card 


THIS MONTH'S SPECIALS: 
GE $950 Contro! Heac, 128 channel capability 
fully orogramable 


ROA MPN3H330M 


LIST 


Spec: $125 
font Mount Kiang 
t. como with access Spec: $200 
_ Many GE doards and complete catalog available 
Call (201) 489-9000 
GREGORY ELECTRONICS CORP. 


249 Route 46. Saddie Broow, NJ. 07662 


Circle (115) on Fast Fact Card 
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GoldStar: 


distributed by 


OWA Communications 
©. © seuss be 


(800) 435-9313 


in Itinors (BOO) 892-1611 
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FOR SALE 


SURPLUS USED EQUIPMENT 
MICROWAVE STATIONS 
Westcom 200 (1978) 
Rating 2GHz, 3 Watt 
Hot Standby 
Operable — 2 Units 
Condition Fair 
Inoperable — 2 Units 
In need of repairs 


RADIO BASE STATIONS! 
10 Units 
Gen. Electric Master II (1978) 
Without Cabinets, Tube Control 
450 MgHz 250W Tube Final 
Condition — Fair to Good 
Offers Due — February 1990 
For more info, bid forms 
and inspection: 


MTC—Purchasing 
515 N. Cleveland Ave. 
St. Paul, Minnesota 


55114 
(612) 642-2605/2608 


Circle (119) on Fast Fact Card 


PAGER NAMEPLATES 


Your Logo and Company ID Imprinted 
«No Minimum Order * No Set Up Charges 
also REWARD LABELS 
Send tor Free Samples 
ADVANCE LABEL and TAG 
1725 N. McDonald * McKinney, Texas 75069 
(214) 542-5345 


TEST EQUIPMENT 
FOR SALE 


Motorola 2008D (cellular & 2-way 
compatible) 


Motorola R1801 programmer (w/ 


portable adapter) 
3 Months Warranty From Motorola 


Kenwood Oscilloscope & More 


Comm Enterprises Inc. 
(303)936-1122 


Clean Equipment, Low Price 


Most units sold with accessories Guaranteed Working. The following list of of Models we generally stock. Call before 
ordering, stock varies almost daily, We buy/sell Used Motorola & GE Mobiles, Bases & Repeaters. 


We do not deal! in Portables, Pagers or Parts 


L = 30-SOMHz V = 150-170MHz U = 450-470MH2z 8 = BOOMHz PL = PrivateLine ODPL = DigitalPL CG = ChannelGuard CS = CarrierSO 


Mot MSA-2000 Base/Repeater L/v/U 45-110W CS/PLIDPL 
Faq 
Mot Micor Base/Ropeater L/V/U/8 45-330W CS/PLIOPL 
Q 


Mot Mocom 70 Base L/V/U 25-100W CS/PU/DPL 1-4Fq 
Mot Mitrok Base L/V/U/6 30-1 10W CS/CG/DPL 1-8Fq 
GE Ex |i Base L/V/Us8 30-60W CS/CG 1-8Fq 

GE Mastr i! Base/Ropeater L/H/U/8 35-250W 

Mobile Eq 

Mot Mocom 70 L/V/U 25-110W CS/PUDPL 1-4Fq 


Mot Micor L/V/U/8 45-110W PLIDPLICS 1-12Fq 
Mot Mitrek L/V/U/8 30-110W CS/PLIDPL 1-4 Fq 
Mot Syntor UV/U/8 35-110W CS/PLIDPL 1-99Fq 
Mot Pulsar ll VHF/IMTS/Bell Phons 

GE Master ff L/V/U 40-100W CSI/CG 1-8Fq 

GE Ex lt L/V/U/8 35-100W CSICG 1-6Fq 


from $195 


BARNETT ELECTRONICS 
8718 Wilhite Lane « N. Little Rock, AR 72116 


(Orders & Bids Only) 800-423-3858 * (Others) 501-835-7066 


snororora RACIUS- 


Looking for a few select agents 
New and Used 
Radios and Pagers 


KINGeMAXON 
GEeMIDLAND 
MOTOROLA 


Colorado Hi-Tek, Inc. 
4420 W. Highway 160 
Pagosa Springs, CO 81147 
303-731-5100 
FAX: 303-731-5800 


Circle (118) on Fast Fact Card 


Channel Elements on Any Frequency 
$17 with Trade-in or $25 without Trade-in 
MICOR, MOCOM & MOTRAC 
Call toll free: 1-800-237-9654 (except in Louisiana) 


1-504-363-4006 (in Louisiana) 
We ship within 3 working days! 
CHANNEL ELEMENT HEADQUARTERS 


2320 South Friendship Or., Harvey, LA 70058 
We specialize in hard-to-find frequencies. 


Bob Barnett 


CRYSTALS 
CRYSTALS 
CRYSTALS 


For All 
Makes of 
Radios 
& Pagers 


Recrystalizing of your Motorola 
and G.E. channel elements 
Call 800 251-1357 
In California 800 824-7766 
FAX 213 769-0154 
Top quality, ultra high shock crystals. 
Expedited delivery service available. 
24 hr. 72 hr. 8 day Normal 15 days 


’ Standard 


‘=, Communications 
Frequency Management Division 
PO. Box 92151, Los Angeles, CA 90009-2151 


Circle (117) on Fast Fact Card 
February 1990 Mobile Radio Technology 91 


IMSITE® Compile voor 
On Nine Disks, 
Equipment for Sale The Only Complete Software Toolbox inclu Bound 
hen For RF Communications Manual 


Includes the fastest intermodulation programs available for $389 00 


TRA NSCON the IBM PC and compatibles...no exceptions 


Includes graphical site documentation and representation 


Includes the only available expert system for interference Individual Modules 
analysis Available 


the Affordable NE Includes on line tutorials and instructions 


DUPLEX MOBILE PHONE Includes path and propagation analysis and site design Call 


Dealer Price including Terrain analysis...real time 703-268-5400 
Cybersym On line. 


DTMF, . Software Support and O.L. Services available by 
fovaria) smal type cther 703-268-9767, 1200, N, 8, 1 March 1, 1990 
1-800-882-3332 . SITERRO 
U.S. Distributor Used by: US Drug Enforcement Administration VECTOR 30 
= US Dept. of Justice * US Immigration and Naturalization wg 
lIMorrow Incorporated ¢ US Army Corps of Engineers For communications 
Many State, Local and Municipal Agencies Engineers 
Consultants and Two-Way Shops (30 sec data also 
CyberSym Control Systems, P.O. Box 227, Blacksburg, VA 24063 available) 


Circle (120) on Fast Fact Card 


Specializing in $275.00 if (e S $275.00 
SERVICE MICROWAVE MULTIPOINT 


Quality Microwave and Point-To-Multipoint 
MON ITORS Calculation Programs 
since 1973 Technical Specifications «© Sample Printouts © Information 
© Repair & Calibration Technical Communications Software 
P P.O. Box 884 (Texas: add 6%) (409) 588-3200 
* Buy, Sell and Trade Montgomery, TX 77356 - FAX: (409) 588-4434 


Don Simon or Mary Jane Bryan 


(800) 288-8223 


; 4p, Now 
. . ‘ * ; y Wap, 
Communication oo, = ey 
SS EE MICROWAVE ENGINEERING PROGRAMS 
Instruw I ients COMPUTER SOFTWARE FOR PC'S 


PATH PROFILES - RE TIME 
356 Hillcrest Street. EI Segundo, CA 90245 Z ae 


Phone (213) 322-3666 — FAX (213) 322-7114 * QUADMAP CROSSOVER POINTS WITH QUADMAP NAMES 


#3 & 30 SECOND TOPO DATA. HAAT CALCULATIONS 
© PATH ANALYSIS 


ROCKY MOUNTAIN COMMUNICATIONS, INC. 


: zy f2s44 WEST ILIFF AVENUE «+ LAKEWOOD, COLORADO 80228 
: (303) 988-3395 
Computer products COMPUTER SOFTWARE FOR MICROWAVE 


ENGINEERING APPLICATIONS 


ADVANCED INTERMOD 

PC SOFTWARE - $175 
By popular demand, ver, 2.10, now with site data- 
base. Enter freqs. only once, save, recall, edit, do 
“what if" studies. Time proven since 1985. Select 


PC SOFTWARE 
WITH SITE DATABASE 


A INTERMOD ANALYSIS “& 


COMPUTERIZE your 


Fas!» Menu Driven - Report to Sereen/Prnmter 
to 9th order, any band width, over 200 Tx and Ax ° Entor up to 500 TX & 500 AX Frequencies « Se- e FC( Lit ENSING 
freqs., IF's, etc. Reports in plain English text. User lectable Banawidth ‘Window’ Around RX Frea 


with quickform 574 ($495). 


* Calculates 2nd, 3rd, 51h, 71h, 9th Order Products 
$79. 95 + shipping & tax 
RAYFIELD COMMUNICATIONS 
858 S. GLENSTONE 


SPRINGFIELD, MO 65802 
417/864-5960 FAX: 417/864-6837 


friendly, Free demo disk. Also, TAP-terrain analy- 
sis and propagation study software. Auth. dealer, 
Updates for ver, 1.706 users—$80. 


— MECH-ELEC SYSTEMS 
(303) 674-1101 


92 Mobile Radio Technology Viehruary 1990 


¢ PRICE QUOTES 
with Minute Quotes ($495), 


Slattery Software (619) 560-0644 
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FREE BEEPER 


. .S0ftware for your subscribers sales leads 
or customers. 
Introducing BONU, an end user Beeper Call 
Number Utility for home or office PC's. De- 
signed for people who use beepers. Call 
and/or keep track of tone, voice, display or 


alpha paging activity with creative graphics, 
printed reports and call counting. BCNU is 
customized with YOUR company name and 
Sales information, simple to install and use 
and may be copied and distributed without 
restriction. A powerful account builder your 
sales people will love. Disk demo 
“BCNU” . $10.00, 

Space Mark Communications, Inc. 

PO. Box 30 

Hummelstown, PA 17036 


Cellular services 


PHILA., PA., So. Jersey 
8275.°° Commission 


Professional on-site installation ... .$125 
Warranty service on all brands 
ADVANCED CELLULAR OF PHILADELPHIA 
800-233-0013 « IN PA 215-322-4600 


HIGH COMMISSIONS 
For 
SOUTH FLORIDA 
ACTIVATIONS 


\ (305) 666-7428 

\FAX: (305) 662-5710 
Apollo Telecomms., Inc. 
9810 S. Dixie Hwy. 
Miami, FL 33156 


COMMISSIONS PAID ON 
MIDWEST CELLULAR 
ACTIVATIONS 


Illinois, Michigan, Wisconsin, 
Ohio and Indiana 
Call 1-800-274-0087 
to activate! 


TEL: (312) 631-9016 


CHICAGO TOWER 
LEASING CORP 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 
AREA 


P.O. BOX 31160 
CHICAGO, IL 60831 


STAN STANN 


Tower space 


TOWER SPACE 


Prime sites in Ft. Myers, Naples and Char- 
lotte County. All of Southwest Florida. 
Sites for two-way, microwave and broad- 
cast antennas. Heights from 400-1,500 
feet. 

CALL: 1-800-771-3005 


PRIME TOWER SPACE 
NOW AVAILABLE! 


Located west of Cleveland in 
Amherst, Ohio. Ground elevation; 
750 feel. Tower helght 290 feet. 
Two-way radio and microwave 
availability. Contact: 


David A. Laidlaw 
COMMUNITY SELECT 
INVESTMENT, INC. 
3600 Kolbe, Ste. 111 
Lorain, OH 44053 


216/960-4750 
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PRIME SO. CALIF. SITE 


KJOI COMMUNICATIONS SITE 


The #1 site in the entire Los Angeles 
Area and the only commercial tall tower 
on the Santa Monica Mtns. with line-of- 
sight to all of So. Calif. 


Contact: John Davis, Site Manager 


(818) 355-6909 


TOWER SPACE 


Westchester * Putnam, NY 
Newly installed low-loss combiner 
systems for 150-900 MHz. Bogner anten- 
nas 450 and 900 MHz. Elev. over 1,000 
ft. Easy access all year. Covers Northern 
Westchester, Putnam, Rockland and 
Connecticut. 

SIGNAL TOWER COMPANY, INC. 
(914) 633-0569 


CONTINENTAL U.S. 


We manage over 140 antenna sites nationwide. 
We also negotiate new locations for users. 


SHAFFER2-ASSOCIATES 
commun: Cdvars canssilans 
Ste. 1700 
(713) 621-4499 


3050 Post Oak Blvd. 
Houston, TX 77056 
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TOWER SPACE 
Prime sites on Catalina Island with state-of- 
the-art equipment room. Excellent coverage 
of Southern California Coast. 


Catalina Conservancy 
Box 2739 » Avalon, CA 90704 
(213) 510-1421 


TOWER SPACE 
SOUTHERN CALIFORNIA 


31 sites ranging from Santa Barbara to 
Mexican Border, Stand-by power. 
Ask for Jack Reichler 
MERIDIAN COMMUNICATIONS 
23501 Park Sorrento, #213A 
Calabasas, CA 91302 
(818) 888-7000 


ALUMA TOWERS 


CRANK-UPS*TELESCOPICS* FIXED BASE 
ADOF-TOP*TRUCK* MOBILE VAN & TRAILERS 
ALL ALUMINUM TOWERS 


» TELESCOPING TO 100 FEET 
® STACKING TO 100 FEET 

® EASY TO ERECT AND USE 
@ SPECIALS GLADLY MADE 


FOR ALL TYPES OF COMMUNICATIONS 


Mobile Trasler Tyoe Mobile Yan Type 
ALUMA TOWER COMPANY 
BOX 2806 MR 
VERO BEACH, FL 32961-2606 
(407) 567-3423 FAX 407-567-3432 


id SHAFFER TOWER SERVICES 
TORPORSTE 


* SHELTERS 
+ MAINTENANCE 


* ENGINEERING 

* GONSTSUCTION 

+ INSPECTIONS *“ ANTENNGOS LINES 
* PAINTING + RECAMAING 

+ GROUNOING * SALES 


fo Land bastule 
and Brgack a5t Induetnes 


os (713) 621-4499 
** 3050 Post Dak Blvd , Ste 1700, Houston, TX 77055 


Circle {124) on Fast Fact Card 


—_—o ee a 
Conmnunicatrou 
fower Construction 


LA. (409) 755-4038 


Maintenance © Installation @ Painting 
HELICOPTER SERVICE 


#0) Bey X220—Hws fy S 
Lumberton, Texas TOT 11 Fax, 409-753-7409 


LUMBERTON TOWER SERVICE, INC. 


NEED TENANTS?? 


___ Advertise your sites in the 


~ NATIONAL COMMUNICATIONS Ss 
SITE DIRECTORY we 


Dedivated t advertising antenna sites for lease 


NEED SITES? 


Then NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: 
™*INTRAFAM, Dept. M, P.O. Box 93*** 
Freehold, NJ 07728 (201) 462-5964 
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TEKTRONIX, WAVETEK. IFR and 
CUSHMAN electronic test equipment. 
We buy working or non-working test equipment. 
WE PAY CASH! OR LET’S TRADE! 


ALCOM ELECTRONICS EXCHANGE, INC. 
2801 17th Avenue 

Gulfport, MS 39501 

(601) 868-6596 * (601) 896-6596 


*****WANTED***** 
All late model HEWLETT-PACKARD, Eriton 


ectronics, Inc. 


Cushman Authorized Service Center 
CALIBRATING FM MONITORS 
CUSHMAN FACTORY AUTHORIZED 
ALSO SERVICE IFR, 
MOTOROLA & GAW 


(800) 476-ALCOM (ORDERS) 
FAX: (601) 868-0133 (24 hrs.) 
***NLLS.T. TRACEABLE’ ** 


LOOKING FOR 
MOTOROLA TRUNKED 
RADIOS 


STX or MTX 800 Portables 
PP Series or Maxtrac Mobiles 
Call: 1-800-274-0087 


DUPLEXERS RETUNED FAST 
ALL MAKES 
48 Hr. Turnaround 
also 
filter retunes 
isolator retunes 
repairs 
modifications 
double shield cables 
We have 17 yrs. experience, 
Call Dennis at 
{716) 828-0290 
CODEN ENTERPRISES, INC. 
195 Burmon Drive 
Orchard Park, NY 14127 


"MITREKS 
WANTED 


(ALL BANDS) 
800- 231- 0103 


SWANTEDS$ 


Cash + Shipping paid ‘‘Promptiy”’ 

Motorola, GE, 
Bases, Mobiles, Repeaters and 
Service Monitors 
e UNK’’ 
Pulsar |] VHF/Bell Phones 
Barnett Electronics 

800-423-3858 

8718 Wilhite Lane « N. Little Rock, AR 72116 


WANTED 
Motorola Pocket TX’s, Portable Receivers and 
Recorders, Alarm TX’s, Cisco's Bell and 
Howell/Kel Equipment, AID Equipment. 


Contact: Michael Adler 
Sherwood Communications Assocs. 
1310 Industrial Highway 
Southampton, PA 18966 
215-357-9065 
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NBS TRACEABLE 
4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 


PAGER REPAIR 


NEC - MOTOROLA - PANASONIC 
$10 Flat Rate Labor 

60-Day Complete Warranty 
Excellent Turn-Around 

Contract Service - Specials 


TELECOMM SERVICES, INC. 


13625 Inglewood Ave., Hawthorne, CA 90250 
Tel: (213) 676-7838 FAX: (213) 679-5681 


(708) 934-6426 
FAX (708) 934-7195 
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TWO-WAY REPAIR 


$9 5 / hr ® Mobiles 


& Portables 


PAGER REPAIR 
flat* Te & 
$42 rate oles 
WE OFFER 


@30 Day Warranty 
e FREE Estimates 


NEUTEC SALES AND SERVICE 
GE SERVICE 


We will repair your Neutec mobiles or porta- 
bles. We are also a service station for General 
Electric mobiles and portables. Motorola pag- 
er repair—flat rate $35.00, 

Factory trained service & installation center for 
Orbacom. 


NORTH SHORE COMMUNICATIONS 
SYSTEM 
(201) 291-0400 FAX (201) 291-1815 


A.S.K. Communications 
3448 N. 16th St. * Phoenix « AZ 


(602)265-2998 
“plus parts & shipping 
Introductory Offer! Call for details 


Two Way Radio Repair Service 
Mobiles & Handhelds 
Regency, Wilson, Octagon, Maxom, etc. 
* References available 
* Fast turn 
© $30.00/hr, (2 hr. max. + parts) 
« UPS paid return 
TA Enterprises 
986 Cherokee Rd. SE * Palm Bay, FL 32909 
407-725-6167 
Tim Downey, President 


E.F.J. Telemetry Repair Service 


Authorized EFJ warranty service 
since 1977, Custom Scada Systems 
using our Watchdog board. 

EFJ Portables also repaired. 


Western Electronics 
915-333-3911 


= 504 North Meadow 
FAX 915-335-0773 Odessa, TX 79761 


PAGER REPAIR 


Low-cost conversion 
Discounts for quantity 


Repair: Flat rate-$10 plus parts. 


Call Pager Communications 
for quotes: (512) 341-6514 


CUSHMAN SERVICE CENTERS 


THESE ARE THE ONLY FACTORY AUTHORIZED CUSHMAN SERVICE CENTERS 


TRITON ELECTRONICS, INC. 
4300 LINCOLD AVE., UNIT O 
ROLLING MEADOWS, IL 60008 
FAX (708) 934-7195 
(708) 934-6426 


CUSHMAN ELECTRONICS, INC. 
2144 BERING DRIVE 
SAN JOSE, CA 95131 
FAX (408) 432-8359 
(408) 432-8100 


New and Used Instruments Available. 


Models: 6030, 7120, 7130, CE15, CE200, CE201. 
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* & & xe PRIORITY & & & & 
IFR REPAIR & CALIBRATION 
(24 HRS-72 HRS HIGH PRIORITY REPAIR AVAILABLE) 
Service Monitors (IFR)(Motorola)(Cushman) Our Cal. Lab is staffed with retired 
Micro Voltmeters military PMEL personnel to whom 
quality has been a way ol life for 
over 20 years—we do quality work 
at a lower price. 
2801 17th Avenue 
Gulfport, MS 39501 
(601) 868-6596 
(601) 896-6596 
FAX: (601) 868-0133 (24 HRS) 
(ORDERS) 1-800-476-ALCOM 


RF Millivoltmeters 

Noise Gen. & Test Sets 
Sweep Generators 
Oscilloscopes 

Signal Conditioning Equipment 
Signal Generators 

Frequency Selective Voltmeter 
Frequency Counters 
Oscillators 

Spectrum Analyzers 

Power Meters 


ALCOM ELECTRONICS EXCHANGE, INC. 
***N.1.S.T. TRACEABLE*** 
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EKLHLH LIKE LLEIA 
$ SALESMEN §$ = 


ELECTRONIC COMPONENTS - 
DON’T LOSE THAT SALE! % 
pa 
” 


FREE 192 page catalog 


* MOUSER ELECTRONICS 


2401 HWY 287 N. 


Use our leasing to finance. 
Call: 716-676-3895 
Kandu Leasing & Finance 
PO. Box 61 Franklinville, NY 14737, 4 
revere Bre sre © See SoS Exe O28 


TAC 310 


MANSFIELD, TX 76063 
1-800-992-9943 


KASHI 


TACTEC 
TACTEL 
RCA 


PARTS, RAB PARTS INC. 
ACCESSORIES RAB) 1 West Pike St. 
& MANUALS Canonsburg, PA 15317 


412-873-4600 


Circle (128) on Fast Fact Card 


NS ELECTRONICS SERVICE, INC. 
3610 DEKALB TECH. PKWY. 
SUITE 110/111 
ATLANTA, GA 30340 
FAX (404) 458-8785 
(404) 451-3264 


— | 


CLING COMMUNICATIONS INC. 


Land Mobile Radio Systems 
Design * Construct ¢ Maintain 


Take advantage of our 
40 years of experience 


Tower Sites Available 
Cleveland © Toledo « Cincinnati 


Saginaw ¢ Detroit 
South Bend 
216/656-5098 


SERVICE INSTRUCTION 
38 lessons & tests written exclusively for mobile com- 
munications servicing. No Radar. No TV. Home Study, 
$375. Time payments available. Established 1960. 


(503) 882-5408 


Mobile Training Institute 
528 Pacific Terr. PO. Box E 
Klamath Falls, OR 97601-0021 


DU ING 


Minimize your Losses 
Maximize your Gains 


D P ELECTRONICS, INC. 
152 Floyd Avenue 
Bloomfield, NJ 07003 


(201) 748-6334 


i yr. The Connect 
in COMMUMEEONS 


***DUPLEXER RETUNING*** 
24-HOUR TURN AROUND! 
Call: (800) 727-5657 


Se oe 
ae 
Se DENNTS COMMUNICATIONS CENTER 


Since 1957. 
2121 S, TREADAWAY. ABILENE. TX 79602 


Circle (129) on Fast Fact Card 


February 1990 


Mobile Radio Technology 95 


d index/hotline 


Page 
Company Number 
Ace Communications Inc. ... .50 
Advanced Receiver Research _ 18 
AIE Corporation ............ 68 
FIG COMM, ccccecne ecpus eomaece yoo 2 90 
Alexander Batteries ......... 63 
America West C&E ......... 50 
Antenna Specialists Co..... .IFC 
Antenna World ............. 89 
B-D Crystal... 2. .......0.. 87 
Barnett Electronics.......... 91 
BEE Electronics Inc. ........ 60 
Bird Electronic Corp. ........, 66 
BOMafcs: wes vom waucacrace 8 
BYBMICO, yore some comarecmien wen ee 81 
Bulldog Domestics Fasteners .88 
CT SYSIEMS 0 ccice. case exarers 45 
Celwave ............-.-5-- 49 


Centurion International, Inc. . .37 
Centurion International, Inc. ..88 
CES: IAG eas ees sere cng seo 7 
Coded Communications ..... 39 
Communications Associates ..55 
Communications Associates ..91 


Communications Specialists. .BC 
Computer Resources, Inc..... 58 
Connect Systems Inc. ....... 17 
Control Signal Corp.......... 16 
Curtis Electro Devices, Inc... .76 
Cushcraft/Signals Corp....... 21 
Cushman Electronics Inc. ... .95 
Cybersym Control Sys. ...... 92 
D &L Communications ...... 38 
Data Signal Inc............. 70 
Decibel Products, Inc. ....... 15 
Delcom Radio Ltd. .......... 87 
Dinet: In@vacewen aes cee pea x 58 
DX Radio sssccu: veces wae x4 29 
Dynatech Tactical 
Communications,Inc. ......79 
EF Johnson Company ...... 86 


Fitzhugh & Waggoner, Inc. .. .86 
Fujitsu Ten Corp. of 


America............-.--. 33 
Gamber-Johnson ........... 40 
General Communications ... ,86 
Haewa Corporation ......... 72 
Helper Instruments, Inc. .. .54,77 


FORTY RADIO); aac eos yen 41 


Hutton Communications .. .71,73 
Hutton Communications ..... 75 
Icom America Inc. .......... 43 
IFR Systems, Inc............ 23 
Il Morrow Inc... 2.2... 02.0206 85 
Interconnect Specialists Inc. . .12 
International Crystal Mfg..... .68 
Jan Crystals .... 2.0 ....000, 46 
JFW Industries ....,........ 72 
Larsen Electronics Inc. .... 56-57 
Lindgren R.F. Enclosures 

TERE. ceoescavay: aasone panes) tices” Sesaaaiaies 66 
Manon Engineering Inc. ..... 89 
Marconi Instruments. ........ 13 


96 Mobile Radio Technology 


Fast Fact Advertiser 
Number Hotline 
41... .800/445-7717 


. .203/582-9409 
, 803/532-9256 
. 602/275-4505 
. 800/247-1821 

. 307/382-5663 


216/349-8400 


. .800/637-0222 
. .606/283-5000 


800/423-3858 


.. 800/336-3115 
. . . 216/248-1200 
. . 800/526-3935 
.. .513/773-6255 
.. .805/473-3161 
.. 800/245-6356 
.. .201/462-1880 
. . 800/228-4563 
. .800/228-4563 
. . 800/327-9956 
. . 800/325-0147 
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. 404/921-3272 

. 800/327-9308 
. .213/820-1234 


. 800/442-3811 


., 800/442-3811 
., 206/454-8155 
. .316/522-4981 


. .407/332-0533 


. 405/236-3741 
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. 612/642-2605 
.. . 714/980-1034 
. .602/884-7981 


919/744-5050 


. . 800/874-8663 
. . .203/928-0377 
. . 818/772-2700 
. . 609/829-4455 
. .800/332-7003 
. 301/654-6262 
.. 702/782-2511 
. 800/435-1636 


403/293-1965 


. 403/293-1965 
.. 412/873-4600 
. .812/298-9420 
.. . 716/586-3950 


.. . 714/858-4419 
.. 308/324-6661 
. 407/843-8484 


303/988-3395 


. .503/779-6500 
. . 617/229-4825 
. ..800/736-4151 
. 408/263-6434 
. . 800/227-0376 
. 415/965-8020 
. 800/548-2484 
. .213/328-7200 


. 405/232-7272 


800/257-4873 


.. 213/463-4474 
. 800/527-1079 


. 800/344-2003 
. 415/785-4610 
. 800/251-1357 


. 813/954-8816 
.. . 716/881-3287 
. ,800/648-8683 
. . 213/676-7838 
.. 415/968-4400 
. ,800/638-7666 
. 800/228-0226 
. . 7141549-5206 


703/875-7239 


. . 214/271-7474 

818/442-0782 
. .312/885-3296 
. . 707/462-9795 


249/404-2700 


. .206/820-6363 
. 408/735-7076 


Because you're onthe move, you 
need communications equip- 
ment you-can depend on, 
whether you're inthe city can- 
yons-or in the open:country. 


Yaesu offers you a:choice of 
dependable Handheld or Mobile- 
mount radios. 


For convenience and portability 
choose the new FTH-2008 VHF 
or the FTH-7008 UHF Hand- 
helds. Lightweight 15 channel 
radios with CTCSS encode/ 
decode and IBM PC programma- 
bie features. 


YAESU wus... 


Commercial Product Division/Cerritos, California 


Or choose the FTL-2001 VHF or 
the FTL-7002 UHF Mobile Trans- 
ceivers, Compact and reliable 

12 channel on-road 
communications. 


Yaesu U.S.A., noted for the inno- 
vative Dual-band Hand-held 
VHF/UHF radio, also. manufac- 
tures base transceivers, 
repeaters and a full line of com- 
munication accessories. 


For further information on these 
radios or any of Yaesu’s com- 
mercial product line call toll-free 
1-800-999-2070. 


Yaesu U.S.A. is now offering 
a 2 year warranty on the 
FTL-2001 and FTL-7002 Mobiles. 
Contact your local dealer 
for more deiails. 


Catch 
of the day! 


Have you been trawling the bounding main for a new product? We have just 
netted it—the TP-38 microprocessor controlled community repeater panel which 


provides the complete interface between the + yeep oor 

repeater receiver and transmitter. Scuttle iy | #85] * mean my 
pa Foe . oo = ea 
individual tone cards, all 38 EIA standard — 


CTCSS tones are included as well as time and hit accumulators, programmable 
timers, tone translation, and AC power supply at one low price of $595.00. The $595.00 each 
TP-38 is packed like a can of sardines with features, as a matter of fact the only $59.95 DIMF module 
additional option is a DIMF module for $59.95. This module allows complete $149.95 Digital CTCSS module 
offsite remote control of all TP-38 functions, including adding new customers or 
deleting poor paying ones, over the repeater recciver channel. 
Other features include CMOS circuitry for low power consumption, non-volatile 
memory to retain programming if power loss occurs, immunity to falsing, pro- 
grammable security code and much more. The TP-38 is backed by our legendary 
| year warranty and is shipped fresh daily. Why not set passage for the abundant waters 
of Communications Specialists and cast your nets for a TP-38 or other fine catch. 


426 West Taft Avenue + Orange, CA 92665-4296 fn? 
Local (714) 998-3021 = FAX (714) 974-3420 ss 
Entire U.S.A. 1-800-854-0547 == 
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